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THE AMERICAN MEDICAL ASSOCIATION: 
ITS ORIGIN, PROGRESS AND PURPOSE? 
Boru established usage and the by-laws 

of this association require the presiding 

officer to deliver annually an address touch- 
ing such matters as he may deem of impor- 
tance. In the early years of the associa- 
tion the president’s address was devoted 
to an epitome of the progress of medical 
science in its various departments during 
the preceding year. Since distinguished 
orators are now selected annually to per- 
form this important service, the president’s 
address may be more appropriately directed 
to subjects relating to-the general welfare 
of the profession and to the purposes for 
which this great organization was estab- 
lished. 
The annual session of the American 
Medical Association is always an occasion 
of special moment and universal interest to 
the medical profession of America. That 
several thousand physicians from all sec- 
tions of our broad country assemble an- 
nually for the advancement of medical sci- 
ence and the elevation of our profession is 

a splendid testimonial to the earnestness of 

professional achievement and aspiration. 

The occasion can not but command the re- 

spect of all who are concerned in the prog- 

ress of science and the betterment of the 
human race. The spirit which pervades 

such an assemblage is the desire for im- 

provement, for the increase of scientific re- 


’President’s address, at the fifty-sixth annual 
session of the American Medical Association at 
Portland, Oregon, July 11-14, 1905. From The 
Journal of the American Medical Association. 
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sources, and for the diffusion of medical 
knowledge. Closely related to these en- 
nobling purposes is that social instinet of 
our profession, which would elevate and be 
elevated by interchange of views resulting 
from common experiences, and by mingling 
together in pleasant friendly intercourse. 
Happily our present meeting is held under 
ideal eonditions for the exercise of all the 


functions of such an organization. Per- 
fect harmony prevails. The differences 


which at times have divided us have all 
been satisfactorily adjusted ; and we are to- 
day as one man in our united effort to ad- 
vanee the science of medicine, to enlarge 
the scope of its beneficenece and to promote 
the welfare of our profession. 

Since our meeting at Atlantie City one 
year ago, many of our members have ceased 
their labors and passed to the great be- 
yond. The list is a long one. Among the 
number is that of Nathan Smith Davis. 
He was one of the founders of this asso- 
ciation, an ex-president; a member of the 
board of trustees, the first editor of the 
Journal, and for years a power for good in 
its affairs. He lived beyond the time al- 
lotted by the psalmist, and all his years 
were filled with labor and with honor. I 
will not undertake at this time to estimate 
adequately his great services, or appro- 
priately to pay tribute to his memory. This 
will be done later in the session by one 
better prepared than I to eulogize our de- 
parted leader. 

At our last session, Dr. B. C. Pennington, 
of Atlantie City, was chairman of the ecom- 


mittee of arrangements. He was honored 


with the fourth vice-presidency in reeogni- 


tion of his ability, his high professional 
standing, and his devoted services to this 
Ilis name, too, is now found 


A eul- 


accom- 


association. 
among the year’s honored dead. 

tured learned and 
plished physician, his memory will ever re- 


gentleman, a 
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main as an inspiration for high ideals and 
noble endeavor. 


EARLY YEARS. 


When the American Medical Association 
was organized in 1846 it is doubtful if 
there were more than 25,000 physicians in 
the entire United States of America. It 
was organized as a representative body, 
composed of delegates from affiliated so- 
cieties, colleges and hospitals throughout 
the states. It was a body of delegates 
from all state, district, county and other 
medical societies which adopted the code of 
ethies of the national association. The ap- 
portionment of delegates was on a basis of 
one for every ten members of the societies 
represented. For a number of years the 
delegate body thus constituted was not too 
large for the discussion of important sub- 
jects and the ready transaction of business. 

With the rapid increase in population, 
the admission of new states to the union, 
and the settlement of new territories, came 
a vast increase of physicians, with a corre- 
sponding multiplication of state and county 
societies. Without change in the appor- 
tionment of delegates, the national associa- 
tion developed into a body too large and 
unwieldy for the transaction of business. 
Indeed, during the latter years under the 
original system of organization, practically 
every member in attendance on the annual 
sessions was a delegate. While the work 
of the sections was carried on with inecreas- 
ing excellence, the important functions re- 
lating to legislative and other matters, be- 
longing to a great national organization of 
the medical profession, were neglected. 
The general sessions brought together hun- 
dreds of delegates, forming a convention so 
large that thorough discussion of important 
questions and judicious action on the same 
beeame practically impossible. Moreover, 
the delegates attending the annual sessions 
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constituted a body annually changing in 
personnel; and the sources of attendance 
changed with the sections of the country in 
which the meetings were held. In conse- 
quence there could be neither that equal 
representation of all sections which must 
obtain in a national body, nor continuation 
of work from year to year along definite 
lines. 
THE SECTIONS. 

During these early years it was the 
steady improvement in the work of the sec- 
tions which drew the best element of the 
profession to the annual sessions. Many 
leaders of the profession in the various 
states attended the sections in which they 
were interested, and took no part in the 
proceedings of the general meetings. The 
sections have now reached such a high de- 
vree of efficiency that they have attained 
the standard so much desired, and rank as 
leading special national societies in the sev- 
eral departments of medical science which 
they represent. 

As chairman of the committee on sections 
and section work, I have carefully studied 
the workings of the sections. As a result of 
this experience, I would repeat the recom- 
mendation of my distinguished predecessor 
in this chair, that the secretary of each sec- 
tion should be elected for a term of years. 
No national society can maintain its effi- 
ciency which changes its secretary an- 
nually. And again, I would suggest that 
the officers of the several sections meet to- 
gether in conference as soon as practicable 
after the adjournment of the session at 
which they are elected, in order that 
definite plans may be formulated for the 
scientifie work of the next annual session. 
The conference of section officers in New 
York last November contributed much 


toward the development of the admirable 
scientific program now before you for the 
present session. 
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It should be the aim and purpose of 
every member of this association to aid the 
officers of the sections in elevating contin- 
ually the standard of scientific work. 
Every American physician may have pride 
in the work done year after year in the 
sections of this association. 


THE JOURNAL. 


It would be a difficult task were we to un- 
dertake a definite estimate of the influence 
of the Journal in the great work which this 
association has accomplished during the 
past two decades. When it was decided to 
discontinue the annual volume of transac- 
tions, and to establish a weekly journal, the 
change was viewed with apprehension by 
many. The influence of this publication, the 
property of the association, in stimulating 
research, diffusing knowledge, elevating 
professional thought and conduct, and 
building up this great organization can not 
be computed. This part of my discourse 
is so replete with suggestion, that I fear 
the time and space at my command will not. 
permit such consideration as should be de- 
voted to it. 

The volumes of the Journal mark the 
steady and continued growth of the associa- 
tion, and likewise bear testimony to the 
fact that the Journal itself has been a 
potent factor in that growth. Under the 
judicious direction of the board of trustees 
the Journal has steadily advanced as a sci- 
entific publication. By the untiring daily 
services of the present able editor, it has 
leaped into the very front rank of scien- 
tifie publications, and in all that a great 
weekly medical journal should be it has no 
superior in the world. The power exerted 
by such a publication as a medium of com- 
munication among the members of the asso- 
ciation is inestimable, to say nothing of the 
other more important functions performed 
by a great weekly journal. It has been 
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the most potent instrument in building up 
this association to its present proud position 
as the largest medical organization in the 
world. No other American medical period- 
ical has a cireulation so distinetly national, 
and no other journal can sustain the same 
relation to the great body of the medical 
profession. It is a great engine whose 
power is constantly inereasing, constantly 
extending. With such inereased power 
comes inereased responsibility, much of 
which rests with the house of delegates in 
the selection of proper men to fill the re- 
sponsible places of the trustees. No other 
office should be regarded higher in honor 
than that of the trustees, as no other affords 
greater scope for unselfish labor and effi- 
cient service to the association. Under the 
conditions of our organization more power 
is invested in this board than the combined 
power of all other officers. 


THE NEW ERA. 

At the annual session of 1900 a com- 
mittee on reorganization was appointed, 
and one year later, at St. Paul, the report of 
the committee was submitted and adopted. 
It ineluded a new constitution, which 
altered the basis of apportionment for dele- 
gates, so as to reduce the delegate body to 
150, and definitely established a close rela- 
tionship between the national organization 
and the state, district and county societies. 
For the first time a practical scheme of eom- 
plete organization of the medical profession 
of the United States was provided. This is 
the fourth annual session held under the 
new plan of organization. 

Previous to the reorganization, the valu- 
able seientifie work of the sections consti- 
tuted almost the sum total of the effective 
work accomplished by the association. Mat- 
ters appertaining to medical education, to 
the publie health, to national legislation 
and to the welfare of the profession re- 
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ceived no deliberate consideration; and in 
consequence no decisive action was carried 
out. This condition existed for the reasons 
already mentioned. In a word, the very 
objects and aims for which the association 
was organized were thwarted by the growth 
of the association into an unwieldy dele- 
gate body. Under the reorganization, the 
house of delegates, in which the member- 
ship of the state societies is proportionately 
represented, now gives deliberate consid- 
eration to those important matters, already 
indicated, which under the former organ- 
ization were neglected. 

The influence of the revised plan of or- 
ganization was immediately apparent in the 
increased attendance at the annual sessions, 
and the stimulus felt in every purpose of 
the association. And each year this in- 
fluence has grown, until some idea can now 
be formed of the great possibilities to come 
from organization on a definite and prac- 
tical plan. The good results which acerue 
to the profession as a whole, and to every 
member as an individual, are so positive 
that no subject ean deserve more careful 
consideration by this body than that of 
medieal organization. Indeed, it is the 
fundamental question before us, and on its 
decision depend the results of all our other 
efforts in all directions. 

In order that we may thoroughly ap- 
preciate the origin and purpose of the asso- 
ciation, and thereby be better prepared to 
meet its present and future requirements, 
I have very imperfectly outlined the his- 
tory of its earlier years. During the more 
than half century of its existence it has 
always brought to its councils the ablest 
and best men in the profession of America. 
Among its leaders from the beginning are 
found the most eminent physicians and sur- 
geons of the day. In the list of its active 
members are the names of Samuel D. Gross, 
Paul F. Eve, Austin Flint, Marion Sims, 
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N. S. Davis, Alfred Stillé, Lewis A. Sayre 
and many others which adorn the annals 
of American medicine. It has from the 
beginning been a great power with the pro- 
fession of America. Its greatest influence, 
as I have already indicated, was in the 
erowth and diffusion of scientific knowl- 
edge through the splendid work of the sec- 
tions. In elevating medical education, in 
promoting legislation and advancing the 
powers of publie health organizations, its 
influence was most felt in the development 
of a helpful publie professional opinion. 
The extension of the influence and advan- 
tages of organization to the masses of the 
profession was gradually lost sight of in 
the annual meetings, and the work relating 
to matters of publie policy was spasmod- 
ically considered and imperfectly executed. 
Whatever was accomplished along these 
lines worthy of mention was the work of 
committees. The necessity of reorganiza- 
tion was appreciated by the leading mem- 
bers of the association long before it was 
accomplished. In 1888, Dr. N. S. Davis, 
as chairman of a committee appointed for 
the purpose, reported a scheme of reorgan- 
ization very similar to that adopted in 1901 
at St. Paul. 
ORGANIZATION. 


The object of this association shall be to feder- 
ate into one compact organization the medical 
profession of the United States, for the purpose 
of fostering the growth and diffusion of medical 
knowledge, of promoting friendly intercourse 
among American physicians, of safeguarding the 
material interests of the medical profession, of 
elevating the standard of medical education, of 
securing the enactment and enforcement of medi- 
cal laws, of enlightening and directing public 
opinion in regard to the broad problems of state 
medicine, and of representing to the world the 
practical accomplishments of scientific medicine. 
(Article IL., constitution of the American Medical 
Association. ) 


If every physician worked alone, relied 
on his own unaided observation for his 
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knowledge, never looking outside his own 
scope of view, ignorance would prevail and 
there would be no progress in medical sci- 
ence. Medicine is not an exact science, and 
until perfected by extorting from nature 
all her secrets, it must from the nature of 
things continue to be a progressive science. 
Never before in the history of medicine 
has such marked progress in all its depart- 
ments been made as during the present age. 
Theories have been supplanted by facts; 
laboratory research and clinical investiga- 
tion have taken the place of tradition and 
authoritative opinion. To rely on the ac- 
complishments of the college period is to 
be left behind in hopeless incompetency. 
The advance of medical knowledge is to be 
observed first in our medical societies, and 
afterward in our scientific medical jour- 
nals. In the medical societies innovations 
are subjected to criticism and discussion by 
those competent to judge the merits of sci- 
entific contributions. Moreover, there is a 
stimulus to study and investigation from 
association with workers in the same field; 
and one obtains a broader view of every 
subject so considered. The physician, more 
than any other professional man, is isolated 
by the conditions of his life, and to no pro- 
fession is the educating influence of society 
work so essential and invaluable. This 
same condition of isolation is at the founda- 
tion, for the most part, of the jealousies 
and petty bickerings so prevalent in our 
profession. These troubles are, as a rule, 
the result of misunderstandings, and are 
both prevented and corrected by coming to- 
gether in a society composed of physicians. 
The lonely worker in any calling is prone 
to become narrow, suspicious and morbid. 
Our medical societies are the great post- 
graduate schools of the profession, where 
knowledge is increased and individual char- 
acter developed. 

But the promotion of scientific investiga- 
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tion, and the diffusion of medical knowl- 
edge are not the only objects of organiza- 
tion. Our profession has a most essential 
and important duty in relation to the publie 
health. Through no other agency can 
municipal, state and national health author- 
ities formulate and secure recognition of 
laws to prevent and control disease. An- 
other duty no less essential is so to regulate 
and to control medical education that the 
ignorant and unworthy shall not be ad- 
mitted to the privileges of the profession, 
thereby preserving the time-honored stand- 
ard of professional honor and _ scientific 
eapability. In this age of organization, 
without it the profession is powerless to 
secure the enactment of humane sanitary 
laws, by which alone the people ean be pro- 
tected from preventable diseases. The wel- 
fare of the profession collectively and in- 
dividually ean only be subserved by organ- 
ization. Without such organization, our 
profession, as a body politie, will be with- 
out unanimity of sentiment or action in re- 
lation to the important scientific, ethical 
and social questions which confront us; and 
consequently without influence politically, 
socially or otherwise. 

In the declaration of the constitution 
adopted at St. Paul, which I have just 
quoted, the American Medical Association 
has undertaken to place within reach of 
every reputable medical practitioner in the 
United States these advan- 
tages of medical organization. 

The committee on reorganization ap- 
pointed in 1900 has treated this subject in 
a masterly manner. After a careful study 
of the condition of the profession through- 
out the states with relation to organization, 
reports have been made to the association 
showing the needs of the profession and the 
extent of the work required. <A uniform 
plan of organization for state and county 
societies, making the county society the 


inealeulable 
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unit of organization, and federating all 
state societies in the national association in 
harmonious cooperation, has been prepared 
by the committee. The able chairman of 
this committee has with remarkable tact, 
patience, and good judgment given his per- 
sonal supervision to this great work in al- 
most every state and territory. In his 
latest report it is announced that all the 
states and territories, except three, and in- 
eluding Hawaii and Porto Rico, are now 
organized on a practically uniform plan, 
with universal local societies, and coin- 
cident membership in them and the state 
associations as the cardinal feature. To 
illustrate the magnitude of this work, I 
mention that, under the stimulus of reor- 
ganization after the plan of the committee, 
the Michigan State Medical Association in- 
creased in membership in one year from 
452 to about 2,100. Texas increased the 
membership in the same time from 382 to 
2,510, while several states quadrupled their 
membership. While these results are phe- 
nomenal, and elicit our admiration, it will 
be realized how much remains to be done 
when it is considered that few of the states 
have over 50 per cent. of the eligible mem- 
bers of the profession enrolled as members 
of the society. Indeed, the work is yet almost 
in its infaney. What has been accomplished 
is an assurance for the future; and consid- 
ering the brief time since reorganization 
began, is a high tribute to the enterprise of 
the national association and the work of its 
able and efficient committee. The possi- 
bilities of this work are stupendous, and 
as it proceeds the association can con- 
fidently undertake the great reforms of 
such inealeulable moment to the profession 
and the public. In his official report to the 
house of delegates one year ago, the chair- 
man of the committee on organization, 
after reporting the splendid results of his 
labors during the year, said: 
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The real test of our organization will come in 
each state when the first out-burst of enthusiasm 
has passed, and county societies, the foundation 
for everything, are likely to disappear as rapidly 
as they have been formed, unless their usefulness 
to the rank and file of the profession can be 
demonstrated in a very broad way. 


In recognition of this fact, it is of the 
itmost importance that the personal atten- 
tion so effectively given to this work 
throughout the states by the chairman of 
the committee be continued. 


MEDICAL EDUCATION, 


When the American Medical Association 
was founded in May, 1846, the delegates 
assembled in response to the following pre- 
amble and resolutions of the Medical So- 
ciety of the State of New York: 

\WuerEAS, It is believed that a national con- 
vention would be conducive to the elevation of the 
standard of medical education in the United 
States, and } 

WuerREAS, There is no mode of accomplishing so 
desirable an object without concert of action on 
the part of the medical societies, colleges and in- 
stitutions of all the states, therefore be it 

Resolved, That the Medical Society of the State 
of New York earnestly recommends a national con- 
vention of delegates from medical societies and 
colleges of the whole union, to convene in the City 
of New York, on the first Tuesday in May, in the 
year 1846, for the purpose of adopting some con- 
certed action on the subject, set forth in the fore- 
going preamble. 


From this it is apparent that this asso- 
ciation was founded with the avowed and 
specific purpose of elevating the standard 
of medical education in this country. This 
subject has constantly received considera- 
tion from the association throughout the 
years of its existence; and while no distinct 
and positive reform marks its action, the 
perpetual demand for improvement un- 
doubtedly molded the public sentiment of 
the profession which ultimately stimulated 
action on the part of the medical colleges. 
Since the addresses of my two distinguished 
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predecessors, who immediately preceded me 
in this chair, were devoted to the considera- 
tion of medical education, I shall only 
make brief allusion to this subject. The 
several national organizations and the many 
state boards which are now dealing with 
this important -professional problem invest 
the changing conditions with peculiar inter- 
est. The present is a transition period in 
the advancement and reform of medical 
education in America. 

The consideration of this subject in the 
house of delegates culminated in the estab- 
lishment last year of the council on medical 
education of the American Medical Asso- 
ciation. During the past year the council 
has taken up its work with exceptional 
energy and good judgment, and is directing 
its efforts along most practical lines. The 
first annual conference was held in Chicago, 
April 20, last. Representatives of many 
state examining and licensing boards, of the 
American and Southern Medical Colleges 
associations, and of the government medical 
services, attended and participated in the 
discussions of the papers presented. The 
plan and seope of the work of the council 
can be best appreciated by a consideration 
of this extract from the address of the dis- 
tinguished chairman of the council de- 
livered to the conference: 

What we need is cooperation, especially the co- 
operation between the medical profession, repre- 
sented by the American Medical Association, and 
the state and county medical societies, and the 
state authorities, represented by the state licens- 
ing and examining boards. The most important 
question, therefore, before this conference is, How 
ean the American medical profession and the 
state licensing bodies cooperate to elevate and 
control medical education? It is believed that such 
cooperation is possible. In such cooperation it 
will be the function of the American Medical Asso- 
ciation to represent and possibly mold the opinion 
of the medical profession, and employ its influence 
and the influence of the county and state medical 


societies in obtaining proper medical legislation. 
In such cooperation it will be the function of the 
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state licensing bodies to protect the interests of 
the public and the profession by seeing that the 
medical laws are properly interpreted and en- 
forced, and from their intimate knowledge with 
the medical acts they can often be of service in se- 
curing or modifying medical legislation. 

It is not the purpose of the Council on Medical 
Edueation of the American Medical Association to 
attempt to arrogate to itself any special powers, 
nor does it desire either to criticize or interfere 
in any way with any of the agencies which are 
already in the field. If its creation is to result 
in good, it must be the means of obtaining cooper- 
ation between the medical profession, and the 
medical schools, the colleges of arts, the state 
examining boards, the government services, and 
all the factors which are interested in elevating 
and controlling medical education. 

By securing cooperation of the various 
state and national bodies engage in this 
important work, recognizing the varied in- 
terests involved in the numerous states of 
the and fostering an _ intelligent 
publie sentiment, so essential for every 
creat reform, the influence of the associa- 
tion will be of the most effective character. 


union, 


MEDICAL LEGISLATION. 

Chapter VII., Section 3, of the by-laws 
provides a permanent committee on medical 
legislation ‘to before congress 
and elsewhere the wishes of this association 
regarding any proposed legislation that in 


represent 


any respect bears on the promotion and 
preservation of the public health, or on the 
moral welfare of the medical 
profession.’ This committee was appointed 
in 1903, and under the leadership of its 
accomplished and energetic chairman pro- 
ceeded at once to organize the auxiliary 
committee provided in the by-laws. This 
being a permanent committee, its work will 
be continued from year to year. With the 
auxiliary committee, representing every 
state in the union, and the several medical 
departments of the government service, 
every representative of the people in con- 
The impor- 


material or 


gress can be reached directly. 
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tance of this work is so apparent that I 
need only eall attention to it at this time, 
and urge on all members of the association 
the necessity of aiding and cooperating with 
the committee at all times. The disregard 
of the good work of the medical profession 
in the public service (to say nothing of the 
indignities offered) on the part of congress 
is notorious; and it is only by such conecen- 
trated power of the profession, intelligently 
directed, that such injustice may be over- 
come. I commend to your consideration 
the report of this committee in order that 
you may appreciate the important work 
already projected. 
COUNCIL ON PHARMACY AND CHEMISTRY. 

The use of proprietary medicines in the 
treatment of diseases has become one of the 
most confusing and demoralizing questions 
of the day. All proprietary medicines 
must not be classed as seeret nostrums, for 
there are many honestly made and ethically 
advertised proprietary preparations that 
have therapeutic value and that deserve the 
approval of the medical profession. But 
there are many preparations offered the 
profession, which are protected by ecopy- 
right or trade-mark, with formule more 
or less fictitious, and for which are made 
extravagant claims, which are in fact secret 
remedies. These preparations are so ex- 
ploited by the manufacturer that the 
physician is persuaded to use them instead 
of writing a prescription; and since they 
usually bear popular names and plausible 
therapeutic claims, they appeal to the fancy 
of the laity. The field is an enticing one 
for commercial enterprise since these prep- 
arations in many instances are simple mix- 
tures and contain the most inexpensive 
drugs. The use of such remedies is both 
unscientific and unjust, alike to physician 
and to patient. 

The separation of the legitimate pharma- 
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-eutieal preparations from the class of 
‘raudulent nostrums described is a most 
dificult undertaking. This perplexing 
problem foreed itself from year to year on 
the attention of the board of trustees in 
the effort of the board to keep the advertis- 
ing pages of the Journal free from un- 
ethical advertisements. In order to have 
thorough protection and to make no unjust 
discrimination, the board has established 
the council on pharmacy and chemistry to 
make the necessary investigations. The 
eouneil is composed of pharmacists and 
chemists of national and international repu- 
tation. It will be the aim of the council 
to publish in book form, a list of the prep- 
arations which are not officinal, yet which 
conform to the proper ethical standard. 
The work of the council will be similar to 
that of the Committee on Revision of the 
United States Pharmacopeia. 

The magnitude and importance of this 
work is such that I desire to direct attention 
to it here, and to commend it to the mem- 
bers of the association as deserving every 
possible aid and advancement. It is the 
only practical way to deliver the profession 
from one of the greatest curses that ever 
eame on it. 

It has been my endeavor on this occasion 
to outline the plans of the founders of the 
association, briefly to trace the evolution of 
these plans throughout half a century of 
progress, and to recount some of the pur- 
poses that invite our active exertions at the 
present time. From a small body of dele- 
gates our association has increased until 
it is now the largest medical organization in 
the world. It owns valuable property, has 
accumulated a considerable fund, and has 
a large annual income, all of which belongs 
to, and is subject to the control of, the 
inembers who through their delegates select 
the board of trustees to manage their funds. 

The possibilities of the work before us 
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are almost beyond calculation. In acting 
as the representative and agent of the 120,- 
000 physicians of the United States, the 
association is assuming great responsi- 
bilities, which will inerease from year to 
year. It will require administrative and 
executive ability of the highest order to 
meet these demands; but there is both 
propheey and proof in the work already 
accomplished that men will appear as 
needed to discharge the supreme duties of 
a great profession in behalf of science and 
humanity. 


Lewis S. McMurtry. 
LOUISVILLE, Ky. 





THE RELATION OF PHYLOGENESIS TO 
HISTORICAL GEOLOGY. 

Few persons would be so bold as to 
offer serious objection to the great thesis 
of evolution, to the theory of common 
deseent or to that of the competitive strug- 
gle of individuals and species for exist- 
ence and its seleetive results, so ably 
enunciated by Darwin half a century ago. 
It is, nevertheless, true that of late years 
there has been an increasing distrust of 
the theory of the origin of species by nat- 
ural selection which he therewith proposed, 
and which was long universally accepted 
with even less reserve than the author him- 
self expressed. This distrust is especially 
felt in endeavoring to apply the latter 
theory to certain lines of paleontological 
investigation. A number of selected facts 
are stated at some length on following 
pages which show abundant reason for re- 
garding that theory unfavorably in such 
eases. It is there shown that genera, fam- 
ilies, orders and classes of animals and 
plants have, during geological time, usu- 
ally originated with such comparative 
rapidity as to make it necessary to infer 
that species have originated suddenly ; that 
the ratio of progressive development in 
the different faunal and floral divisions 
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has not only not been uniform during geo- 
logical time, but that it has been exceed- 
ingly diverse; that those genera, families, 


orders and classes which have become ex- 
tinct have, in many eases, declined and 
perished amid general conditions of phys- 
ical environment which were evidently 
quite as favorable to their existence as were 
those amid which they originated; that 
certain generie and family forms have sur- 
vived unchanged through vicissitudes and 
restrictions of habitation so adverse as to 
have been again and again apparently more 
than sufficient for their utter destruction ; 
that natural 


have acted, sometimes in the de- 


and unknown determinate 
Causes 
struction, sometimes in the conservation, 
and sometimes in the extreme differentia- 
tion, of typical forms of life, often in seem- 
ing independence of environing physical 
conditions. In making application of those 
facts it will be shown that some theory of 
the rapid or sudden origination of species 
with the 
That 
the theory of the origin of species by nat- 
with 


is necessary to harmonize them 


past conditions which they reveal. 
ural selection will not harmonize 
those facts will be made sufficiently plain 
by comparing each ef them with the fol- 
lowing statement of the chief features of 
that theory. 

That is, that species originate from one 
another genetically by a process of trans- 
formation which requires indefinite time for 
its accomplishment, and which is, therefore, 
too slow for actual Such 
transformation is the result of cumulative 
repetition, from generation to generation, 
of small variations such as always prevail 
in organie forms, until varieties, races, and 
then species, are produeed and the higher 
groups which they compose are established. 


observation. 


Variation is induced and its specific results 
conserved by physical conditions of en- 
vironment as a dominant influence and by 
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the struggle for existence under which the 
comparatively few fittest individuals sur- 
vive and the infinite number of weaklings, 
which are born of individuals of all species, 
perish. Species, therefore, have no definite 
entity, even when fully developed, but are 
constantly changing toward the production 
of other species. 

Three of the assumptions which are made 
by the advocates of this theory are plainly 
inconsistent with the facts which are pres- 
ently to be stated, and they only will be 
discussed on the present occasion. One of 
them requires the paramount influence of 
physical conditions of environment for the 
origination of species and in the conserva- 
tion of the higher groups which they con- 
stitute. One demands immeasurable time 
for the production of a single species, and 
consequently the lapse of illimitable time 
since the beginning of life upon the earth. 
The other implies that species have no ex- 
istence as such, but that all of them are in 
a state of constant change. These assump- 
tions will be separately considered further 
on, 

The accompanying diagram is presented 
for the purpose of illustrating some of the 
principal facets that are mentioned in the 
statements which are to follow. | 

The horizontal spaces of the diagram 
represent the respective ages of geological 
history as they have been determined by 
the presence and charaeters of the fossil 
remains found in their strata. The per- 
pendicular lines represent the principal 
great groups of animals and plants whose 
remains are found there. Thus the five 
lines under A represent the five subking- 
doms of marine invertebrates, the Protozoa, 
Ceelenterata, Annuloida, Annulosa and 
Mollusea. The left-hand line under B 
represents the non-marine, and the right- 
line the land, invertebrates. C, 

left-hand line, selaehians; right, 


hand 
fishes ; 
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teleosts. D, batrachians and reptiles; left- 
hand line batrachians; right, dinosaurs; 
middle, all other reptiles. E, birds, single 
line. #, mammals; left-hand line, non-pla- 
cental; right, placental. G, land plants; 
right-hand line dicotyledons and palms; 
left, all other kinds. The dotted portion 
of a part of those lines indicates some 
doubt as to the epoch in which the kind 
represented by such a line was introduced. 
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DIAGRAM SHOWING TIME-RANGE OF CHIEF-KINDS OF 
ANIMALS AND PLANTS. 

A, marine invertebrates; B, non-marine and 

land invertebrates; OC, fishes; D, batrachians and 

reptiles; H, birds; F, mammals; G, land plants. 


This diagram thus represents the earliest 
known epoch of existence of each of the 
principal kinds of animals and plants, and 
their continued existence through subse- 
quent geological time. It is a significant 
fact that, so far as can be judged by their 
fossil remains, every kind represented on 
the diagram began its existence with a 
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comparatively high grade of its own types 
of organization. The instances which will 
be presented in support of the propositions 
that were stated in the opening paragraph 
of this article will necessarily be discon- 
nected in their statement because, in an 
article like this, there is only opportunity 
to consider some of the more striking facts 
selected from a multitude. 

The strata of lower Cambrian age con- 
tain remains of the earliest forms of life 
that are known to have existed upon the 
earth.t Large series of rocks, more or less 
distinetly stratified like those of Cambrian 
age are, in some regions, found underlying 
the latter; but no classifiable fossil remains 
have been found in them, and little evi- 
dence has been discovered that life existed 
before the Cambrian age. The fossil re- 
mains which are found in the Cambrian 
strata pertain to all five of the invertebrate 
subkingdoms, the vertebrata only being 
absent; and remains belonging to each of 
those five .subkingdoms are found in all, 
even the lowermost, of the Cambrian for- 
mations. Representatives of those five sub- 
kingdoms have continued to exist through 
all the subsequent ages to the present time 
in ever-varying forms within the limited 
scope of their faunal rank, but those repre- 
sentatives were evidently connected by eon- 
tinuous genetic lines, as is represented un- 
der A on the diagram. So little change is 
found to have occurred in the general or- 
ganie rank of those subkingdoms that one 
may justly assume nearly as high grade 
for the earliest as for the latest members. 
Those earliest known animal types either 
originated with comparative suddenness 
and then continued through subsequent 


*For the present occasion I treat the reported 
fossiliferous Algonkian rocks of Utah and Mon- 
tana as not older than the lower Cambrian; but 
even if they are really older, that fact will not 
affect the validity of my argument, except to en- 
force it. 
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time with their chief characteristics un- 
changed, or they originated in some far 
distant pre-Cambrian time and 
reached their now known earliest stage of 
evolution quite as slowly as they have 
changed since they reached that stage. 
Aside from the absence of evidence in favor 
of the latter supposition, it is an improb- 
able one in view of that extremely slow 
inerease of faunal rank in those subking- 


age of 


doms which has just been mentioned. To 
indicate that slow increase of faunal rank 
we may postulate a pair of chronological 
lines extending from the Cambrian age to 
the present time as the two sides of an 
evolutional angle of parallax. The di- 
vergence of such a pair of lines would be 
so exceedingly small that the apex, which 
would represent the beginning of life, will 
be carried back into the abyss of time to a 
point ineonceivably remote. It, therefore, 
seems necessary to conclude that the earli- 
est Cambrian faunas had a comparatively 
sudden origin, notwithstanding the fact 
that their development diverged so slowly 
through subsequent time. 

A ease partly similar to the one just 
stated, but which is of narrower faunal 
scope and shorter chronological range, is 
presented by the Unionide, the oldest cer- 
tainly known fossil remains of which fam- 
ily are found in Triassic strata.2 Similar 
remains are also found in successive for- 
mations to the present time, living repre- 
sentatives of the family being abundant in 
the lakes and rivers of the world. The 
genus Unio, the typical member of that 
generically small family, is thus known to 
have existed continuously and unchanged 
during all that stretch of time in which all 
the mammals, all the birds, all the teleost 
fishes, and all the exogenous plants of the 

?Those Devonian shells which were referred by 
Vanuxem to Anodonta, the several species of the 


Naiadites of Dawson, and other paleozoic shells, 
I do not now regard as belonging to the Unionide. 
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earth were introduced, and in which the 
dinosaurs culminated and became extinct. 
These earliest representatives of the Union- 
ide are fully characteristic of the family, 
but no certain trace of any previously ex- 
isting member of it has been found in any 
older strata. It seems necessary to as- 
sume that this family, by its typical genus, 
was suddenly introduced at that early 
period, and that it has remained without 
material change through all the subsequent 
ages. 

One may suggest that the marine in- 
vertebrates, which are represented by the 
five lines under A on the diagram, have 
preserved their faunal integrity through all 
the geological ages because they had a con- 
But the 


survived 


tinuous congenial marine habitat. 
fresh-water invertebrates have 
with quite as little change without such 
advantages. For example, the 
Unionide were from age to age subject to 
shifting and adverse conditions resulting 
from the changing relations of lands and 
waters, and from the restriction and isola- 
tion to which all fresh waters are subjected 
by intervening land. Their habitable 
range was also restricted by the marine 
waters into which their congenial fresh 
waters flowed. If physical conditions of 
environment were the dominant factors in 
phylogenetic differentiation we should ex- 
pect that these and other faunal groups of 
fossil fresh-water mollusca would have be- 
come widely and profusely differentiated. 
As a matter of fact, however, those diverse 
and frequently changing conditions did not 
result in great differentiation of fresh 
water faunas in general, a fact which is of 
importance in this connection. On the 
contrary, all fresh-water faunas are nota- 
bly much less diversified than are marine 
faunas; and fresh-water mollusea_ espe- 
cially have retained their primitive types 
through long geological ages under the 


obvious 
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vicissitudes just mentioned. Moreover, the 
most ancient types found among living 
fishes are denizens of fresh, and not of 
marine, waters. This fact indicates that 
the genetie lines of those ichthyic types also 
were not wholly broken by such shifting 
physical conditions, and that the genetic 
lines of their marine congeners were not 
preserved by having less restricted and 
more uniform conditions of environment. 
The chief object of the immediately pre- 
ceding paragraph is to show the strong 
contrast between the conditions which have 
attended the genetic descent of fresh-water 
and marine faunas respectively. By way 
of explanation it is proper to say, however, 
that the only manner in which unbroken 
genetic lines of fresh-water faunas could 
have been preserved through the geological 
ages to the present time is through un- 
broken fresh water conditions. Such con- 
ditions could have been preserved only by 
the persistence of rivers in their established 
channels, so that at least some portions of 
them, together with their faunas, have es- 
caped destruction by all subsequent eleva- 
tions and depressions of land surface.* 
During the Triassic and Jurassic periods 
the genus Unio was the only known repre- 
sentative of its family, and it has always 
heen the leading genus of that family since 
those periods. This fact shows that, con- 
trary to a prevailing belief, rare genera are 
not always disappearing or decadent gen- 
era. It is also worthy of remark in this 
connection that although genera were some- 
times so long-lived, the geological record 
shows that the duration of species was 
comparatively short. The sudden intro- 


duction of the Unionide by its leading 
genus, Unio, without known congeners, and 
its survival unchanged through all subse- 
quent ages under. peculiarly adverse condi- 


* See my discussion of this subject in Third An- 
nual Report of the U. S. Geological Survey, pp. 
479-486. 
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tions, are all inconsistent with the theory of 
the origin of species by natural selection. 
They are also inconsistent with the assump- 
tion that the influence of physical condi- 
tions of environment has been a constant 
dominant factor in phylogenetic differen- 
tiation, on the one hand, and of conserva- 
tion of established living forms on the 
other. 

The earliest known remains of the great 
subclass of dinosaurian reptiles are found 
in early Triassic strata, and the latest 
known representatives of that great sub- 
class barely survived the close of the Cre- 
taceous period, as is shown by the pres- 
ence of their remains in the upper strata 
of the Laramie formation, associated with 
animal and plant remains belonging to 
Tertiary types. The beginning and end of 
the comparatively short time range for 
such a large and diversified subclass of 
dominant and distinctive animals is shown 
by the right-hand line under D on the 
diagram. Those strangely peculiar ani- 
mals were introduced suddenly, soon ex- 
isted in multitudes, became dispersed over 
the earth with great rapidity and, from 
their beginning, they were the dominant 
animals of all the continents. They varied 
in size from that of a rabbit to that which 
would be equal to several large elephants; 
and the grade of organization for the whole 
subelass was as high in the earlier as in the 
later part of its existence. They were dif- 
ferentiated into flesh eaters and plant eat- 
ers and into denizens of land and water 
respectively. We know absolutely noth- 
ing of the genetic origin of those remark- 
able animals, and no traces of similar ani- 
mals have been found in any strata older 
than those containing their early Triassic 
remains. Their world-wide decadence was 
not delayed by the improving earth-condi- 
tions which the mammalia, soon to assume 
faunal dominion, found abundantly con- 
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genial; and the last of their kind perished 
so utterly at, or immediately after, the 
close of the Cretaceous period that the 
earth has since contained no living repre- 
sentative of any of them. 

I once tried to account for the sudden 
disappearance of the dinosaurs by sup- 
posing the coalescence of continental areas 
which they oceupied with others upon 
which powerful Eocene mammals had been 
separately introduced, assuming that the 
final destruction of the dinosaurs oceurred 
would nat- 


eonfliets which 


But such a suggestion pre- 


in the fierce 
urally follow. 
supposes the contemporaneous existence, In 
separate regions, of highly organized and 
characteristic Mesozoic and Tertiary verte- 
brate faunas, which one is naturally slow 
to believe. The occurrence of such conti- 
nental changes has not been proved, and 
no paleontological battlefields, with min- 
gled remains of the mighty combatants, 
have ever been discovered. It seems im- 
possible to conceive of the applicability of 
the theory of the origin of species by nat- 
ural selection to any of the chief features 
of the strange faunal history of the dino- 
saurs, or to their sudden origination and 
extinction. 

We know little or nothing of the an- 
cestry, or of the genetie succession of the 
unique, abundant and universally distrib- 
uted flora of the Carboniferous age. It 
differed materially in character from that 
of the flora which preceded it, and it was 
even more different from all sueceeding 


floras. Its forms were so diverse, and 
9 


their family characteristics so distinetly. 


of such a gradual 
transition from the 
theory of their origin by natural selection 
requires seems to be wholly inadmissible. 


defined, that the ides 


one to another as 


The palms and exogenous trees, repre- 
sented by the right-hand line under @ on 
the diagram, were introduced with appa- 
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rently great suddenness in late Jurassic 
time, and those earliest known plants of 
their kinds had essentially the same grade 
of organization that those kinds now pos- 
sess, although their subsequent evolution 
has been comparatively slight as regards 
floral rank. 

Birds, having unmistakably 
characters, are known by their remains to 
have existed in the Jurassie and Cretaceous 
periods; but remains of the earliest known 
true birds, such as are referable to any of 
the living orders, are found in strata of the 
Eocene Tertiary, and they seem to have 
originated suddenly in that epoch. These, 
and all living birds, differ greatly from 
those older kinds, and no intervening kinds 
have been discovered. It is true that in 
this ease, as in other similar cases, the 
paleontological record is far from com- 
plete, but the epochs in which the older 
and later forms, respectively, are known to 
have existed were apparently separated by 
a time interval which was much too short 
to have produced such wide differences by 
the slow process of natural selection. 

Remains of the earliest known teleost 
fishes are found in latest Jurassic and early 
Cretaceous strata. They were structurally 
very different from all known earlier fishes 
and possessed in full the distinguishing 
characteristies of the teleosts as they exist 
to-day. To say that no evidence of the 
eradual and slow evolution of the teleost 
fishes from older and very different ich- 
thyic forms has ever been discovered is but 
to repeat what has been said of the sudden 
other highly organized 


reptilian | 


appearance of 
forms. 

A similar degree of suddenness marks 
the introduction of the placental mam- 
malia, which occurred about the beginning 
of Tertiary time, as is shown by the right- 
hand line under F on the diagram. Those 
highly organized animals assumed faunal 
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dominion of the earth, which the decadent 
dinosaurs had departed from. They came 
in a great diversity of forms, and their 
organization was little if any inferior in 
rank to that of the mammals now living 
of lower grade than the quadrumana. 
There has been found no evidence of their 
evolution from earlier forms by any slow 
process, not even from the previously exist- 
ing non-placental mammals; and their spe- 
cies all beeame extinct at, or before, the 
close of the Eocene epoch. They were then 
replaced by the Miocene and Pliocene mam- 
malia respectively, each fauna containing 
many strange and suddenly introduced 
forms, and each losing largely by extine- 
tion. Indeed, the history of the mammalia 
from the earliest Tertiary to the present 
time embraces a record of the rapid and 
varied evolution of the highest grades of 
animals, culminating in man. If it should 
ever be possible to trace the evolution of 
man from the lower animals it will doubt- 
less be found that it has been accomplished, 
not by the slow process of natural selection, 
but by a series of sudden mutations. 

In the foregoing remarks the terms rapid 
and sudden, referring to the introduction 
and extinction of the larger divisions of 
faunas and floras, are sometimes used in a 
comparative sense, and sometimes literally. 
The latter use of those terms, however, is 
more especially made when referring to 
species. If the introduction of families, 
orders and classes, and even of entire 
faunas and floras, was so effected as to 
give the appearance of suddenness, or even 
of rapidity, it necessarily follows that spe- 
cies, which are the recognized component 
units of those greater groups, were pro- 
duced with actual suddenness. 

The necessity for assuming the sudden 
origin of species being apparent, the first 
question that naturally arises is that of 
the manner of their origination. This must 
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have been accomplished either by special 
creation, as was formerly believed, or by 
some natural genetic process of transfor- 
mation. The time seems to have passed 
for giving any consideration to the former 
proposition, and it only remains to consider 
some natural theory. While many expres- 
sions of belief have from time to time been 
made that species have originated suddenly 
by some natural process, the only clearly 
defined theory of this kind is the one pro- 
posed by Professor de Vries, of Amster- 
dam, under the name of the mutation 
theory.* It is essentially as follows: 
Species originate from other species 
through the ordinary function of reproduc- 
tion, but they each originate suddenly and 
completely by one mutative act, and not by 
the slow cumulative variation of individu- 
als. The beginning of the mutative process, 
which is due to some at present unknown 
natural determinate cause, is a rearrange- 
ment of the groups of component molecules 
of the protoplasmic contents of the germ 
eell. It oceurs when the ovule containing 
that cell has, by the natural process of re- 
production, been fertilized and is about to 
give origin to a new individual. If that 
molecular change occurs, the new indi- 
vidual thereby acquires changed structural 
characters and becomes an original repre- 
sentative of a new species. If no such 
molecular change oceurs in the germ cell of 
a fertilized ovule, which is usually the ease, 
the result is only that of ordinary repro- 
duction. The new species thus produced 
by mutation is in immediate possession of 
clearly distinguishing and heritably trans- 
missible characters; and it has no more 
tendeney to hybridize with any member of 
the mother species than have other species. 
The characteristics and perpetuation of the 
mother species are in no way affected by 


**Die Mutationstheorie,’ von Hugo de Vries, 
Vols. 1 and 2, Leipzig, 1901, 1902. 
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the mutative birth of one or more of her 
progeny. 

Species thus produced by mutation are 
called elementary species. They differ dis- 
tinetly but not widely from the mother 
species; wide differences result from the 
absence of intermediate elementary species. 
That is, the 
mother species successively; a large part 
of the mutated, as well as of the ordinary, 
offspring soon perish in the struggle for 
kindred, 


daughter species become 


existence, even with their own 


until wide differences between species of 
the 
stroyed in the struggle for existence, but 


same stock result. Species are de- 
that struggle plays no part in their origi- 
nation. 

That species have a real entity and, for 
the most part, an essentially unchanging 
existence, are facts of daily observation. 
They are born, and if they survive the 
struggle for existence to which they are 
immediately subjected, they usually have 
duration; but they finally 
The duration of a species has two 


an extended 
perish. 
periods, a mutative and a non-mutative 
period; the former being exceedingly short 
in comparison with the latter. So very 
much is the non-mutative period of all 
species in excess of the mutative, that all 
the species living in any large region at 
any given time are likely to be in the non- 


mutative condition. Furthermore, the 
process of mutation is so ineonspicuous 
that it may easily escape detection.  At- 


tention is particularly called to the fact 
that mutation, using that term in its here 
adopted special sense, is as much a natural 
and normal process as is that of ordinary 
reproduction, with which function every 
‘ase of mutation is coneurrent. 
in no way opposed to the great thesis of 
evolution, and is in full aecord with Dar- 
win’s theory of common descent. 

By referring to the three assumptions 
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of the advocates of the theory of the origin 
of species by natural selection which are 
mentioned in the early part of this article. 
and comparing them with the immediately 
preceding statement of the mutation theory, 
it will be seen that this theory is directly 
opposed to them, but consistent with the 
facts which have been stated in preceding 
paragraphs. By further referring to those 
statements it will appear that in all the 
eases wherein the inapplicability of the 
origin of species by natural selection has 
been shown, the mutation theory is fully 
applicable. Indeed, the applicability of 
the latter theory is so apparent that only 
the following brief comments will be made 
in eonelusion. 

The assumption of an illimitably remote 
period for the beginning of life upon the 
earth, which the theory of the origin of 
species by natural selection requires, and 
which has been vigorously opposed by 
with cosmical 
law, is shown by the mutation theory to 


physicists as ineonsistent 


be unnecessary. That question is, there- 
fore, eliminated from all such discussions 
because the mutation theory presupposes a 
rapidity of evolution that would bring the 
beginning of life quite within the limits 
required by the physicists. 

The comparative rapidity of introduc- 
tion and dispersion upon the earth of cer- 
tain genera, families, orders, classes and 
even of great faunas and floras, makes it 
necessary to infer the sudden origin of 
their elementary component units. Those 
facts and the inference mentioned are as 
consistent with the mutation theory as they 
are inconsistent with the theory of the 
origin of species by natural selection. Fur- 
thermore, the persistence of those faunal 
and floral groups through long periods of 
geological time with little change after 
they had become established, makes it 
necessary to infer the stable entity and 
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heritability of species. Such an inference 
accords With the requirement of the muta- 
tion theory, but not with the theory which 
requires perpetual change in all species. 
Certain groups of animals and plants 
have continued their existence without ma- 
terial ehange under very adverse condi- 
tions of physical environment which were 
seemingly more favorable for their ex- 
istence than were those under which they 
originated. The theory of the origin of 
species by natural selection is at variance 
with sueh faets because it recognizes en- 
vironing conditions as a constantly domi- 
nant faetor in producing phylogenetic 
changes, on the one hand, and in preser- 
ving the integrity of faunal and floral 
types, on the other. The mutation theory 
recognizes the initiative action of an at 
present unknown determinate natural cause 
for phylogenetic changes. Environing 
physieal conditions have doubtless been a 
potent cause in producing variations; and 
it has doubtless often had a controlling 
influence upon the destiny of faunas and 
floras; but sueh conditions have not been a 
direct factor in the origination of species. 
Whatever criticisms may be made of the 
de Vriesian theory of mutation, the truth 
will remain that it aceords with numerous 
important faets with which the theory of 
the origin of species by natural selection is 
quite inconsistent. Some theory which 
provides for the sudden, or rapid, origina- 
tion of species is made necessary by a 
large array of geological facts, and the 
mutation theory more nearly meets that 
demand than does any other yet proposed. 


CHARLES A. WHITE. 
SMITHSONIAN INSTITUTION, 
February 20, 1905. 


SCIENTIFIC BOOKS. 
Introduction a la Géométrie Générale. Par 
GrorGE Lecuanas, Ingénieur en chef des 
ponts et chaussées. Paris, Gauthier-Villars. 
1904. Pp. ix + 58. 


SCIENCE. 


113 


The Elements of Plane and Solid Analytical 
Geometry. By Apert L. Canpy, Ph.D., 
assistant professor of mathematics in the 
University of Nebraska. Boston, D. C. 
Heath & Co. 1904. Pp. x-+ 248. 

The Elements of Analytic Geometry. By 
Percey F. Smiru, Ph.D., professor of mathe- 
maties in the Sheffield Scientific School, 
Yale University, and Artuur S. GALE, 
Ph.D., instructor in mathematics in Yale 
College. New York, Ginn & Co. 1905. 
Pp. xii + 424. 

An Introduction to Projective Geometry and 
Its Applications. By Arnotp Emcu, Ph.D., 
professor of graphics and mathematics in 
the University of Colorado. New York, 
John Wiley & Sons. 1905. Pp. vii + 267. 

Descriptive Geometry for Students of Engi- 
neering. Second edition. By James A. 
Moyer, S8.B., A.M., instructor in descriptive 
geometry in Harvard University. New 
York, John Wiley & Sons. 1905. Pp. iv + 
198. 

The Elements of the Differential and Integral 
Calculus. By Donatp F. CampsBety, Ph.D., 
professor of mathematics, Armour Institute 
of Technology. New York, The Macmillan 
Company. 1904. Pp. x + 364. 

Elements of the Differential and Integral 
Calculus. By Wituiam A. GRANVILLE, Ph.D., 
instructor in the Sheffield Scientific School, 
Yale University. New York, Ginn & Co. 
1904. Pp. xiv + 463. 

The Boston Colloquium: Lectures in Mathe- 
matics. By Epwarp B. Van Vuieck, HENRY 
S. Wuire and Freperick 8. Woops. New 
York, The Macmillan Company. (For the 
American Mathematical Society.) 1905. 
Pp. x + 187. 

Except the last these works are all of them 
addressed to beginners in their respective sub- 
jects, and, except the first and last, they are 
designed for use as text-books in undergrad-. 
uate study. 

The aim of Lechalas’s splendid essay is 
orientation among the fundamental divisions 
of modern geometry conceived in full gen- 
erality. Especially intended for such as have 
not formed a systematic conception of the 
Euclidean, Lobatchevskian and Riemannian 
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theories, the motivity and principles of classi- 
fication are presented in fresh and simple 
fashion, and the three grand types are made to 
appear vividly in their true light as together 
single exhaustive geometric 
To this end it is shown, in an 


constituting a 
unit or whole. 
introductory chapter, by easy considerations 
connected with symmetry, reversibility (re- 
fournabilité) and curvature, that the concept 
of super-dimensional spaces is logically indis- 
pensable. The second chapter accordingly 
deals with the concept and certain illumi- 
nating properties of Euclidean space of four 
dimensions. The essay closes with a third 
chapter devoted to analogous features of the 
geometry of of negative curvature. 
From the simplest and most familiar consider- 


ations to the most remote and recondite, the 


spaces 


reader is conducted swiftly and along geodesic 
paths, but the scenery along the way is rich 
and stimulating. We take pleasure in record- 
ing our judgment, independently formed and 
coneordant with the author’s, that the geom- 
etry of hyperspace is, at least for certain 
temperaments, genuinely geometric and ‘not 
The 


upon 


merely analytie as some have claimed. 
notion of hyperspace, indeed, 
spatial intuition, and the higher spaces that 


rests 


reason has created, the imagination may very 
well yet learn to picture and illuminate. To 
those who may aspire to a reasonably com- 
petent acquaintance with the elements of gen- 
eral geometry, we commend this little book 
along with Jouffret’s ‘Traité élémentaire de 
Géométrie 4 quatre dimensions,’ from which 
the former draws to some extent, Schubert’s 
essay on fourfold space in his ‘ Mathematical 
Essays and Recreations,’ and ‘ Mehrdimen- 
sionale Geometrie’ by Paul Schoute. 

The late Judge Cooley was accustomed to 
advise his students never to buy a law book 
would be 
Professor 


not provided with an index. It 
harsh to apply that 
Candy’s book, for, though it lacks the fea- 


ture mentioned, it contains others which make 


maxim to 


it one of the very best among the works of its 
We refer particularly to its emphasis 
upon the general analytic method as distin- 
guished from limited methods especially avail- 
able fusion and 


class. 


for the conies, and to its 
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simultaneous treatment of algebra, geometry, 
equation theory, analytics and calculus, as con- 
trasted with the usual practice of presenting 
these subjects separately in succession and of 
so giving the injurious impression that they 
are as sO many separate instruments, or in- 
sulated departments, of thought. In the re- 
spects indicated we believe the book will prove 
to be something of a pioneer. 

Doctors Smith and Gale ‘have endeavored 
to write a drill book for beginners which pre- 
sents the elements in a manner conforming 
with modern ideas.’ But these words are ob- 
viously not to be taken quite literally. For, 
on the one hand, a book that is relieved by 
such live and life-giving topies as invariants, 
parametric equations, conic systems, homo- 
thetic, similitude and symmetry transforma- 
inversion, orthogonality, 
poles, polars and 
hardly be adequately described as a mere drill 
book; and, on the other hand, its modernity, 
for it is modern in many respects, would have 


tions, systems of 


polar reciprocation, can 


been, in our judgment, not a little improved 
by a bold introduction and use of the infinite 
elements and by allowing imaginaries to play 
conspicuously their familiar enlightening role. 
It is true that imaginary elements are not 
properly intuitable; they lack the property of 
definitely loealizable exteriority, and on that 
account they tend to confuse at first, but only 
at first, and afterward they give a light which, 
if it be invisible to sensuous vision, reason at 
all events demands. We do not believe in 
the subordination of the intelligence to sight 
and imagination. It is to the rational spirit, 
which beholds many things inaccessible to the 
ordinary imagination, that analytic geometry, 
strictly and properly conceived, addresses it- 
self. And in this subject, the languages of 
analysis and geometry should be coextensive. 
We are glad to note that in this work, as in 
Candy’s, the accent falls upon the general 
analytic method rather than on specific curves, 
as those of second order. The book abounds 
in concepts, and these after all are the con- 
stituents of intelligence. These being well 
formed, ratiocination is easy, while without 
the former the latter is empty and vain. 
Professor Emch’s book is avowedly utilitari- 
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an in its aim. Just on that account, it meets 
4 need long distinctly felt in its field. It does 
not seek to rival in their own way the logicians 
and ‘arithmetizers,’ or the purists like von 
Staudt, or the Italian geometer-ontologists like 
Veronese, or the ‘ visualizers’ like Enriques. 
It is more in the spirit of such as Poncelet, 
Steiner and Chasle, who were less concerned 
with foundations, which to them were obvious 
enough, than with superstructure. But it is 
in no sense a slavish imitator of any type or 
school. It has a way of its own, and it is 
refreshing in these peering microscopic days 
to find your eruder intelligence enlisted with- 
out ado, to be ushered at once into the midst 
of things and in course of the first score of 
pages to find the atmosphere charged with 
such cardinal notions as anharmonic ratio, in- 
volution, projective transformation, and pro- 
jective and involutorie pencils and ranges. A 
second chapter deals with ‘ Collineation,’ a 
third with ‘ Theory of Conies,’ a fourth with 
‘Pencils and Ranges of Conics and the Stein- 
erian Transformation in Connection with 
Cubies,’ and a final chapter of forty-five pages 
with ‘Applications to Mechanics.’ The 
method, consistently with the emancipated 
spirit of modern geometry, is now analytic, 
now geometric and now a combination of 
them. For the pure mathematician as such, 
Professor Emch’s book can not be regarded 
as a substitute for the Cremona and Reye 
classics, but it will serve for much more than 
an admirable introduction to them. It differs 
from them in spirit, content and method. The 
exposition of the interesting connection be- 
tween collineations and the _ surprisingly 
beautiful doctrine of linkages deserves special 
mention, as do also the clearness, directness 
and swiftness of style in which the book is 
written. 

Mr. Moyer has not aimed to write for the 
geometrician, but for the student of practical 
engineering. Hence his book does not say 
that, if such and such propositions be granted, 
such and such others will follow as logical 


consequences. It says, if you desire certain 


specified results, you should proceed thus and 
so. From some points of view, it seems a 
pity that such important practice should be so 
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divorced from the theory which constitutes its 
ground and rational justification. Such de- 
tachment, however, is not fatal. The Romans 
were but meager mathematicians, but they 
were excellent engineers in their day. Never- 
theless we believe that the interests of both 
theory and practise would be better served if 
the instruction offered by Mr. Moyer were com- 
bined with such a course as that afforded by 
Professor Emch’s book. The time element 
has of course to be reckoned with. Mr. 
Moyer’s experiment of adopting the notation 
of mechanical drawing and of introducing 
many concrete graduated exercises has been 
eminently successful and these features have 
been retained in the second edition. 

The above listed books of the calculus are 
evidently, both of them, products of con- 
scientious workmanship. Both of them were 
composed in the composite light of teaching 
experience and of modern knowledge of the 
subject. Guided by the needs of his own 
classes and therefore excluding all topics not 
directly bearing upon engineering, Professor 
Campbell has been enabled, without making 
his book large or cumbrous, to give a brief 
introduction to mechanics and differential 
equations and at the same time to dwell upon 
fundamental notions and processes, In this 
last regard, his painstaking and repeated ex- 
planation of the way in which summations 
and integrals are constituted deserves especial 
mention. Though written primarily for tech- 
nological students, the book is far from ill- 
adapted to the uses of so-called more liberal 
institutions. Professor Granville’s work is of 
larger range, embracing not only the subjects 
specially adapted to the needs of the student 
consciously destined for work in applied sci- 
ence, but also those that particularly appeal 
to the student looking towards specialization 
in pure mathematics. As well in its scope as 
in its spirit, the work is distinctly more than 
the author modestly styles it, ‘essentially a 
drill book. We especially like its graphic 
treatment of limits and continuity and its con- 
stant appeal to intuition as an indispensable 
aid to analysis. The geometric and physical 
illustrations of the significance of the integra- 
tion constant are happy, to mention a single 
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feature. Commendable also is the effort 
throughout to render clear the meaning and 
limitations of cardinal theorems. We doubt, 
however, whether the vexed question whether 
a variable may attain its limit is, in spirit, 
quite settled by the ingenious example given 
on page 20, 

The Boston Colloquium consists of three 
sets of lectures: three by Professor White on 
‘Linear Systems of Curves on Algebraic Sur- 
faces’; three by Professor Woods on ‘ Forms 
of Non-Euclidean Space’; and six by Pro- 
fessor E. B. Van Vleck on ‘ Selected Topics 
in the Theory of Divergent Series and Con- 
tinued Fractions.’ The lecturers being all of 
them former pupils of Professor John Monroe 
Van Vleck recently retired from the chair of 
mathematies and astronomy at Wesleyan Uni- 
versity, where he had served for a period of 
fifty years, this volume of lectures is inscribed 
to him. Each set of the lectures affords a 
compendious account of the advanced thought 
in its field, together with indications of exist- 
ing problems and of the directions that fur- 
ther immediate developments will probably 
follow. The lectures being of highly tech- 
nical character and being addressed to special- 
ists, any adequate account of them must be 
reserved for journals specifically devoted to 
mathematics. Cassius J. KEYSER. 
COLUMBIA UNIVERSITY. 


Neudrucke von Schriften und Karten iiber 

Meteorologie und Erdmagnetismus heraus- 
Professor Dr. G. HELLMANN. 
No. 15 (Schlussheft). Denkmdler Mittel- 
alterlicher Meteorologie. Berlin, A. Asher 
& Co. 1904. 4to. 46 pp. introduction + 
270 pp. reprints + 12 pp. addenda and er- 


gegeben von 


rata to previous numbers. 

The publication of this volume, which is the 
fifteenth and final one of the series, affords an 
opportunity to congratulate Dr. Hellmann 
on the completion of so admirable a biblio- 
graphical work, which offers to students the 
advantage of reading in their original form 
many epoch-making papers relating to meteor- 
ology and terrestrial magnetism. Readers of 
Science are familiar with the nature of these 
reprints from the reviews that have appeared 
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in Vol. L., p. 302; Vol. LX., p. 910; Vol. XTIT., 
p. 821; and Vol. XVL., p. 352. Five of the 
earlier volumes demonstrated that meteorology 
was actively cultivated in the fourteenth, fif- 
teenth and sixteenth centuries, but in the 
present issue it is seen that much earlier, and 
during the entire middle ages, meteorological 
questions were continually discussed. As il- 
lustrations there are given, in part or in ea- 
tenso, 26 writings, dating from the seventh 
to the fourteenth centuries, inclusive, among 
them the following examples of famous au- 
thors: ‘De Natura Rerum,’ by Isidorus His- 
palensis and Beda Venerabilis; two papers 
by Albertus Magnus; Roger Bacon’s ‘ Opus 
Majus,’ and ‘De Proprietatibus Rerum,’ by 
Bartholomzus Anglicus. Most of the treatises 
are taken from printed books, but a few are 
printed from manuscripts for the first time. 
Certain tracts that written in little- 
known languages have been translated into 


were 


German and so are made accessible to a wider 
circle of readers, but those in early French, 


Italian and Dutch appear in the original 
tongues. It is hardly necessary to say that 


the facsimile reproductions have been made 
with the same care that characterized Dr. 
Hellmann’s previous reprints, for the accuracy 
of which the writer can vouch, having com- 
pared several with the originals in his own 
possession. Their value is much enhanced by 
the explanatory and _ bibliographical notes 
which accompany each. 

One or two copies of this last volume have 
been placed on sale at the Blue Hill Observa- 
tory, Hyde Park, Mass., and will be sent on 
receipt of the publisher’s price, viz., 28 Marks, 
or $7. In conclusion it may be stated that at 
least four of the earlier volumes are already 
out of print and command high prices. 


A. Lawrence Rortcn. 


SCIPBNTIFIC JOURNALS AND ARTICLES. 

Tue last number of The American Journal 
of Mathematics contains the following ar- 
ticles: 

G. W. Hiri: ‘ Deduction of the Power Series 


Representing a Function from Specia) Values of 
the Latter.’ 
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S,ut EpsteEEN AND HEMAN BuRR LEONARD: 
‘On the Definition of Reducible Hypercomplex 
Number Systems.’ 

PeTeR Frewp: ‘ Quintie Curves for which P= 1.’ 

Cc. L. E. Moore: ‘ Classification of the Surfaces 
of Singularities of the Quadratic Spherical Com- 
plex.’ : 
|.LONARD EUGENE Dickson: ‘ Subgroups of Order 
a Power of p in the General and Special m-ary 
Linear Homogeneous Groups in the GF [pr]. 


Tue introductory article in the May num- 
ber of the American Geologist is a ‘ Biograph- 
ical Sketéh,’ with portrait, of Benjamin West 
Frazer by Persifor Frazer. This is followed 
by Professor N. H. Winchell’s article entitled 
‘Deep Wells as a Source of Water Supply for 
Minneapolis.’ This paper, which is accom- 
panied by several plates, is a presentation of 
the ever-interesting problem of the water sup- 
ply of cities. Miss Owen discusses the ‘ Evi- 
dence on the Deposition of Loess” R. R. 
Rowley contributes a paper on ‘ Missouri 
Paleontology,’ which is illustrated by one 
plate of figures and three new species are de- 
scribed. The concluding article is by Pro- 
fessor Warren Upham on ‘ Fjords and Hang- 
ing Valleys.’ 


The Museums Journal of Great Britain for 
May notes that the principal subject for dis- 
cussion at the coming meeting of the Mu- 
seums’ Association will be ‘The Relation of 
Provincial Museums to National Institutions,’ 
a topic to which American members can con- 
tribute little, as here there are no relations, 
save those of good feeling, each museum being 
independent of others. Under the head of 
‘A Notable Gift’ is recorded the presentation 
to the British Museum of the reproduction of 
the skeleton of Diplodocus carnegiei, in the 
museum at Pittsburgh. Under ‘ Museum 
Thefts’ is noticed the stealing of some Nelson 
relics from the Liverpool Museum, primarily 
due to the fact that a case was left unlocked 


for some months. Apparently English mu- 


seums do not suffer from the petty thefts of 
‘relic seekers’ who, in our own museums, take 
articles of little intrinsic but considerable 
scientifie value, thus doing very considerable 
damage. 
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The American Museum Journal for April 
is called the Brontosaurus number, its prin- 
cipal topic being ‘The Mounted Skeleton of 
Brontosaurus’ recently placed on exhibition. 
Dr. Matthew tells how this skeleton was ob- 
tained, transported and mounted, and dis- 
cusses the habits and habitat of this enormous 
brute as indicated by the bones. The two 
new bird groups, the flamingos and the bird 
life of the San Joaquin valley are also de- 
scribed and illustrated by full-page plates. 


The Popular Science Monthly contains the 
folowing articles: 
July. 

ProFessor W. E. Castre: ‘ Recent Discoveries 
in Heredity and their Bearing on Animal Breed- 
ing.’ 

PrRoFessor J. LAWRENCE LAUGHLIN: 
Monetary Problems.’ 

lf. Tayror Epwarps: ‘ The Vegetable Fibers of 
the Philippine Islands.’ 

Dr. GUSTAVE MICHAUD: 
Central American Plateau.’ 

Proressor A. E. DonBear: ‘The Science Prob- 
lems of the Twentieth Century.’ 

Dr. HENRY RUTGERS MARSHALL: 
other Forms of Consciousness.’ 

Proressor ArtHuR A. Noyes: ‘The Prepara- 
tion and Properties of Colloidal Mixtures.’ 
August. 

PROFESSOR CHARLES DILLON’ PERRINE: 
Eclipse Observer’s Experiences in Sumatra.’ 

PROFESSOR JOHN M. Counter: ‘ Public Interest 
in Research.’ 

Joun F. Careitt: ‘ The Value of Old Age.’ 

ProrEssor GrorGE T. Lapp: ‘ A Suggestive Case 
of Nerve-anastomosis.’ 

Proressor HuGo bE Vries: ‘A Visit to Luther 
Burbank.’ 

PRESIDENT WALTER NGON FonG: ‘Some Phases 
of the Educational Problem in China.’ 

PRESIDENT KENYON L. BUTTERFIELD: 
cial Phase of Agricultural Education.’ 

Dr. W. H. MAxXweE Lu: ‘ Education for Efficiency.’ 

‘President Roosevelt’s Address before the Na- 
tional Educational Association.’ 


*‘ Present 


‘The Climate of the 


‘Human and 


‘An 


‘The So- 


SOCIETIES AND ACADEMIES. 


THE OREGON STATE ACADEMY OF SCIENCES. 


Tue need of some general scientific organ- 
ization has for a number of years been keenly 
felt by a number of teachers of science and 
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investigators in Oregon, who, by reason of 
their great distance from the scientific cen- 
ters, are unable to attend the annual scientific 
convocations and congresses. Many other 
persons, also, who are not engaged profession- 
ally in scientific work have realized the need 
of organized effort in the interest of the de- 
velopment of the scientific resources of the 
state. In response to this spirit a call was 
issued by Mr. Edmund P. Sheldon, upon con- 
sultation with others, for a meeting to be held 
February 4, 1905, in the rooms of the John 
Burroughs Club, Portland. 

At this meeting about thirty persons were 
Mr. Edmund P. Sheldon was elected 
Dr. Drake, 


Plans of organization were discussed and a 


present. 

temporary chairman; secretary. 
committee was appointed to draw up consti- 
tution and by-laws for an academy of science. 
Upon this committee were appointed Pro- 
fessor G. E. Coghill, Pacifie University, chair- 
Professor A. R. Sweetser, State Uni- 
versity; Messrs. M. W. Gorman, Schmidt and 
Ross Nicholas, of Portland. A committee 
was appointed, also, to confer with the Lewis 
and Clark Centennial Exposition Commission 


man, 


with regard to arranging for a scientifie con- 
gress in connection with the Lewis ana Clark 
Centennial Exposition. 

Following the business session a paper upon 
‘The Bacteriology of Water’ was presented 
by Professor A. R. Sweetser. The paper in- 
cluded an account of the author’s investiga- 
tion of the water supply of certain cities and 
towns of the Willamette Valley. 
tention was given to the water supply of Port- 


Special at- 


land, which was found to be exceptionally 
free from liability to bacteria! contamination. 
A device for conveying specimens of water 
long distances at low temperature for bac- 
teriological examination was exhibited and 
discussed. 

The second meeting for organization was 
held February 18, Mr. Sheldon presiding; 
Professor C. E. Bradley, secretary. Consti- 
tution and by-laws were adopted, and the or- 
ganization was formally completed under the 
name of ‘The Oregon State Academy of Sci- 


ences.’ The following officers were elected: 
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President—Edmund P. Sheldon, superintendent 
of forestry, fish and game, Lewis and Clark Ex- 
position Commission. 

Vice-Presidents—A. R. Sweetser, professor of 
biology, University of Oregon; A. B. Cordley, 
biologist of the Oregon Agricultural College; 
Catherine McConnell, teacher of chemistry and 
physiology, Portland High School. 

Recording Secretary—J. A. Lyman, professor of 
chemistry, Portland Academy. 

Corresponding Secretary—G. E. Coghill, pro- 
fessor of biology, Pacific University. 

Treasurer—M. W. Gorman, botanist, Portland. 

Librarian and Director of Museum—L. L. Haw- 
kins, capitalist, Portland. 

Trustees—L. L. Hawkins; Dr. James Withy- 
combe, director of the experiment station of the 
Oregon Agricultural College; Edward A. Beals, 
U. S. Weather Bureau, Portland. 


The constitution provides for monthly meet- 
ings, and for special meetings which will no 
doubt be held annually with a view to calling 
together the scientists of the northwest. 

Two of the regular meetings have already 
been held. On March 18 a paper was pre- 
sented by G. E. Coghill on ‘ The Taste Organs 
of Vertebrates” On April 18 Mr. Edmund 
P. Sheldon read a paper on ‘ Forestry in the 
United States. The paper considered the 
methods and aims of the forester, the signifi- 
cance of forestry to the nation, and to the 
state of Oregon especially. Mr. Sheldon’s 
excellent treatment of the subject called forth 
a spirited discussion of our local and national 
methods of dealing with the forestry problem. 

Grorce E. CoG, 
Corresponding Secretary. 


THE TORREY BOTANICAL CLUB. 


Tue meeting of May 31 was held at the 
American Museum of Natural History, Presi- 
dent Rusby in the chair and eleven persons 
present. 

The first paper on the scientific program 
was by Dr. C. Stuart Gager, and was entitled 
‘Preliminary Notes on the Effect of Radio- 
activity on Plants. Plants grown in the 
presence of radium are subject to four dif- 
ferent influences: (1) The a-rays, composed 
of a stream of material particles bearing a 
charge of positive electricity; (2) the B-rays, 
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made up of a stream of particles 1/2000 the 
ize of those of the a-rays and carrying a 
charge of negative electricity; (3) the y-rays, 
analogous to X-rays, but much more pene- 
trating; (4) the emanation, which in a proc- 
ess of ‘decay,’ gives off a-rays as described, 
and eventually the B- and y-rays mentioned 
above. The emanation behaves as a very 
heavy gas and may be condensed on a solid 
<urface at a temperature of —150° C. The 
influence of radium upon plants, therefore, is 
of the nature of radiant energy. 

The radium was employed in the form of 
the salt, radium bromide, of three strengths 
of activity, 1,500,000, 10,000 and 7,000 en- 
closed in sealed glass tubes, and also in the 
form of celluloid rods and cylinders covered 
with Lieber’s radium coating of 10,000 and 
25,000 activity. The glass shuts off prac- 
tically all the a-rays, the B-rays penetrate 
through the glass more easily, while the y- 
rays pass through glass very readily. By the 
use of the coated rods and tubes all three 
kinds of rays are available as well as the 
emanation. 

The experiments indicate that the rays act 
as a stimulus, which varies in intensity with 
the strength and amount of radium used, the 
thickness of the seed-coats, distance of ex- 
posure and the intervention of moist soil be- 
tween the radium and the plant. If the 
stimulus ranges between a minimum and an 
optimum germination and subsequent growth 
are accelerated. Within these limits the rate 
of aleoholic fermentation is at first increased, 
but continued exposure may result in over- 
stimulation and consequent decrease in rate. 

By over-stimulation germination and growth 
of seeds, gemme of Hepatice, and pollen 
grains are retarded and may be completely 
inhibited. Under the influence of the rays 
chloroplasts change their position in the cell, 
as under too intense illumination, and they 
are eventually destroyed, as is embryonic tis- 
sue in stems and roots. 

Results similar in kind to the above are 
obtained by the use of radio-tellurium in a 
sealed glass tube. The influence here is con- 
fined chiefly to the a-rays. Experiments with 
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a rod coated with pollonium, which gives off 
a-rays exclusively, have thus far given nega- 
tive results. 

Growth is retarded and may be inhibited 
by growing plants in an atmosphere contain- 
ing the radium emanation, such as may be 
drawn from a cylinder lined with Lieber’s 
coating. 

Photographs of the experiments and speci- 
mens of the various radio-active preparations 
were exhibited. 

The second paper, entitled ‘Some Interest- 
ing Plants from Colombia,’ was by Dr. H. H. 
Rusby. 

In view of the lateness of the hour Dr. 
Rusby stated that he desired to reserve his 
paper as planned for some future meeting, 
when he could take the time to treat it more 
adequately, and for the present he would show 
some of the more interesting specimens and 
briefly comment on the same. 

The collections were made by Herbert H. 
Smith, who spent four years colletting in the 
United States of Colombia near the town of 
Santa Marta, which is about fifty miles from 
the coast in the Sierra Nevada Mountains. 
Although this territory was collected over 
quite extensively by Karsten, whose collections 
are at St. Petersburg and consequently not 
readily accessible, and by Wm. Purdy, and 
various orchid collectors, Mr. Smith’s efforts 
disclosed many novelties. 

The total collection studied contained about 
3,000 numbers, embracing between 2,300 and 
2,400 species, of which number about fifteen 
per cent. are likely to prove new to science. 

The specimens exhibited were most interest- 
ing, embracing arborescent Violacesr, hand- 
some twining Senecios, showy Vacciniacesx, 
numerous anomalous Composite, and many 
other things undreamt of by collectors in tem- 
perate climes. Epwarp W. Berry, 

Secretary. 





DISCUSSION AND CORRESPONDENCE. 
EXOGLOSSUM EAST OF THE DELAWARE BASIN. 


To THE Epritror or Scrence: In the issue of 
June 30, last, Mr. H. W. Fowler, of Phila- 
delphia, writes on the occurrence of Ezoglos- 
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sum mavillingua (Le Sueur), in the Delaware 
basin. It may be of interest to know that 
Exoglossum also oceurs east of the Delaware 


basin. I caught one in 1899, in Peckman’s 
Brook where the Morris Canal crosses the 


brook near Little Falls, Passaic Co., N. J. If 
Exoglossum is not indigenous to the Passaic 
basin it may have reached there from the Dela- 
ware River vid Musconetcong River and Lake 
This lake is the summit feeder 
The fish lived for many 
It has the feeding 
habits of the suckers and remains mostly near 
the bottom. EvuGeNe SMITH. 
HoBpoken, N. J. 


Hopatcong. 
of the Morris Canal. 
months in an aquarium. 


SPECIAL ARTICLES. 


THE COMANCHE FORMATION IN 


SOUTHEASTERN COLORADO.’ 


DISCOVERY OF 


DvuRING a visit to the Two Butte in Prowers 
County, Colo., some time ago, I found that a 
small local uplift east of the butte reveals the 
Comanche formation filled with characteristic 
Gryphwa corrugata. The locality is on the 
main, or South Butte Creek, four miles west- 
northwest of the old town of Albany, or five 
miles east-northeast of the Two Butte. To 
the east and west the low bluffs in the valley 
consist of Dakota 
towards the Two Butte laecolith and the gen- 


sandstone rising gently 


eral anticline extending north and south in 
the southeastern portion of Prowers County. 
The Comanche beds are exposed just south- 
west of Mechling’s Ranch in a small local 
anticline and they extend for some distance 
along the south side of the creek, in low bluffs 
capped by Tertiary deposits. The lowermost 
member appearing is a dark shale, more or less 
sandy, grading upward into a friable, brown 
sandstone, in part The fossils 
occur in great abundance in the sandstone and 


Owing to over- 


-alcareous. 


sparingly in the dark shale. 
lap of Tertiary sands and gravels, the precise 
relation to the Dakota sandstone is not clearly 
revealed, but it is apparent that the Comanche 
beds lie a very short distance below the main 
Dakota ledges appearing to the eastward, al- 


‘Published by permission of the director of the 


U. S. Geological Survey. 
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though probably separated by some dark, non- 
fossiliferous, sandy shales which lie at the 
base of the Dakota cliffs in a gorge extending 
eastward. Probably the Red beds lie at no 
great distance below, but they do not appear 
in the immediate vicinity. A few miles west, 
about Two Butte, the Red beds, with their cap- 
ping: of Exeter sandstone, and included lime- 
stone, are extensively exposed. Down stream a 
short distanee, east of Two Butte, the Exeter 
sandstone is seen to be overlain by shales and 
limestone of typical Morrison formation, in 
turn capped by Dakota sandstone. No traces 
of Comanche beds were found in this vicinity. 
It was hoped that the relations of the Mor- 
rison and the Comanche formations could be 
ascertained in this general region, but, owing 
to the apparent failure of the former to re- 
appear in the uplift near Mechling’s Ranch, 
no evidence was obtained on this point. 

In December, 1902, Mr. Willis T. Lee gave 
the Geological Society of America an account 
of the extension of the Morrison formation 
down the Cimarron Valley to Exeter, Okla- 
homa, and the discovery of a low anticline 
ten miles farther east, in which the Dakota 
sandstone is underlain by fossiliferous Co- 
manche beds. 

Another item of interest which I observed 
in the vicinity of Two Butte uplift was the 
occurrence of considerable 
numbers in the Dakota sandstone on Butte 
Creek just below the Downing Ranch, three 
and a half miles due east of Two Butte and 
constituting a ten-foot bed a half mile south- 
east of Pilleau’s Ranch on the headwaters of 
the North Fork of North Butte Creek, five 
miles north by east of Two Butte. 


N. H. Darron. 


oyster shells in 
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SOME OF THE RESULTS OF THREE YEARS’ £NXPERI- 
MENTS WITH CROWN GALL.’ 

Tue diseases ordinarily classed as crown 

gall are found on the following plants: 

almond, apple, apricot, ash, blackberry, chest- 


nut, cherry, grape, hop, oak, peach, pear, plum, 
‘Summary of a lecture given at the annual 


meeting of the American Association of Nursery- 
men at West Baden Springs, Ind., June 15, 1905, 
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»rune, poplar, quince, raspberry, rose. walnut 
and willow. Of a number of these, little is 
inown of their nature. Those of the apple, 
pear and quince are similar in nature, and are 
not yet proven to be contagious. Those of 
‘he almond, apricot, blackberry, cherry, peach, 
»lum, prune and possibly chestnut and walnut, 
are similar in nature and origin, and are often 
very contagious. Those of the grape and rose 
appear to be slightly contagious, but can not 
be classed with either of the preceding groups 
with our present knowledge. The crown gall 
or root galls of the hop contain a slime mold, 
a Plasmodiophora resembling Plasmodiophora 
brassice. No study has been made at the 
laboratory of the disease on the other plants 
mentioned in the list, but these will be taken 
up at onee in connection with the others. 

Careful experiments with apple, quince and 
pear seedlings raised from sterilized seed in 
sterilized soil, watered with sterilized water, 
indicate strongly that both the apple and pear 
crown gall of the ordinary -hard type, the one 
devoid of numerous side roots or ‘ hairy roots,’ 
is not contagious. These seedlings of apple, 
pear and quince inoculated with insertions of 
live apple and pear galls beneath the bark and 
wood of the roots, and also with minced galls 
in the soil, remained free from disease in both 
the control and inoculated portions of two 
Carefully selected apple 
seedlings grown in the nursery were inocu- 
lated both in the greenhouse and in field plots. 
In the experiments for two years the average 
result from such inoculations was ten per cent. 
of diseased plants in the inoculated portion 
and fifteen per cent. in the control portions 
of the plot. All galls were counted, whether 
located on the plant at the place of inoculation 
Extensive inoculation of apple root 
grafts in the field for two years gives an 
average of 27 per cent. of plants with galls 
both in inoculated and control portions of the 
About 10,000 apple trees were used in 
the above sets of experiments. 


years’ experiments. 


or not. 


plots. 


embodying a portion of the results of an investiga- 
tion at the Mississippi Valley Laboratory of the 
U. S. Department of Agriculture (Dr. Hermann 
von Sehrenk in charge). 
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The ordinary apple crown gall is of two 
types, the one a more or less woody gall with 
no roots growing from it, the other with few 
to numerous roots present. The former type 
has been used in the experiments just de- 
scribed. There is in addition a diseased form 
called ‘hairy root’ in which numerous side 
roots branch from a stunted root. Galls may 
or may not occur in connection with this 
form, which is now considered a distinct dis- 
ease, and which is at present under investiga- 
tion. 

The crown galls of the peach, plum, cherry, 
raspberry, almond and apricot have been 
proved by careful inoculation experiments 
with seedlings of each grown from sterilized 
seed in sterilized soil, watered with sterilized 
water, to be one and the same disease on each 
of these plants. Peach and raspberry are 
most susceptible to wound inoculation, but 
also become diseased in infected soil without 
artificial wounds being made. This disease 
has not been contagious on the apple, pear 
and quince. 

The results from an experiment with 300 
two-year-old apple trees, 175 of which were 
diseased and 125 healthy, all trees being se- 
lected with care to have a uniformity of size 
and root system, indicate that the disease has 
no immediate effect on the duration of the 
life of the tree where other diseases do not 
enter. At the end of one year, five of the 
healthy trees and seven of the diseased had 
died, and no difference in the growth and 
appearance of the two classes of trees could 
be noted. This experiment will be continued 
for a number of years. Field observations 
bear out the conclusion that the disease does 
not often kill young trees, as has been as- 
serted. 

There is present on the roots of some apple 
seedlings, and more rarely on grafted apple 
trees a gall growth of a softer nature, more 
like that on the stone fruits, and which may 
prove to be of a slightly contagious nature. 
A study is being made of this type and the 
‘hairy root’ disease, which also occurs on the 
cherry and peach. ‘Grafted apple trees often 
have as high as 50 per cent. of diseased trees, 
budded trees, on the other hand, usually have 
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only a small per cent. affected. Most of the 
galls on grafted trees occur at the lower end 
of the scion at the point of union of the root 
and scion. Much of the work of the previous 
two years is being repeated this year, field 
plots in eight different localities having been 
planted with 120,000 apple seedlings and root- 
grafts. 


GeorRGE GRANT HeEpGcock. 


METEOROLOGICAL OBSERVATORY, 
PRINCE YAMASHINA. 


MT. TSUKUBA 
FOUNDED BY H. L H. 
Sixce the time of Pascal it appears to have 

been recognized that the exploration of the 

upper atmosphere is one of the most impor- 
tant for the advancement of cosmical physics. 

So long as this ocean remains unexplored, 

modern meteorology will remain at a stand- 

still, since the thermal, electrical, and dy- 
namic conditions of this ocean are in great 
measure meteorological 
conditions at the earth’s surface. Many bal- 
loon ascents and kite experiments have, there- 
fore, been undertaken from time to time, and 
many mountain observatories have been estab- 
lished in Europe and elsewhere by men who 
determined to capture the secrets of the upper 


responsible for the 


air. 

In Japan, too, the importance of the ex- 
ploration of the upper atmosphere has been 
recognized ever since the organization of the 
meteorological service in 1875. Many meteor- 
ological expeditions to high mountains have 
been undertaken by the officials of the Central 
Meteorological Observatory at Tokio, and by 
those of the provincial stations, to investigate 
the phenomena and processes in the high 
strata of the atmospheric ocean. For instance, 
to Mt. Fuji (3,720 meters above sea level) 
during every summer since 1889; to Mt. 
Gosaishodaké (1,200 meters) in 1888; to Mt. 
Ontaké (3,060 meters) in 1891; to Mt. Ishi- 
zuchi (1,980 meters) in 1894; and to several 
other mountains whose heights range from 
3,000 meters to 740 meters. But all these 
expeditions have been undertaken only in the 
warmest season of the year, on account of the 
impracticability of long residence on the sum- 
mits in winter time. For the establishment 
of a first permanent mountain observatory, 
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we owe thanks to the illustrious Prince Yama- 
shina. His Imperial Highness has selected 
for his observatory Mt. Tsukuba, a remark- 
able mountain, which stands lonely on a most 
extensive plain, isolated from all mountain 
ranges, and which is, moreover, on that part 
of the Island Empire where cyclones of a very 
intense character frequently pass by. 

Mt. Tsukuba is situated on the eastern coast 
of Japan, forty miles north-northeast of 
Tokio. The shape of the mountain is quite 
conical and its summit splits into two peaks, 
the western and the eastern. These peaks are 
one half mile distant from each other, the 
west peak being the higher of the two. 
Though only 2,925 feet, or 870 meters, in 
height, Mount Tsukuba has a commanding 
view over Musashino, the most extensive plain 
in Japan. Still grander is the view south- 
westward from the top of the mountain. The 
city of Tokio and innumerable towns are 
dimly visible on the plain. Many miles be- 
yond, the snow-capped summit of Mt. Fuji, 
the voleanic peak of the Asama, and the holy 
mountains of Nikko form a magnificent pano- 
rama. Toward the south there is nothing 
visible but the vast Pacific Ocean fading away 
into infinite space. The whole mountain is 
covered with pines and eryptomerias, and its 
summits are dotted with legendary curiosities 
and shrines, the largest of which latter are 
sacred to Izanagi and Izanami, the first god 
and goddess of the mythological Japan. The 
legend is that Izanagi and Izanami con- 
structed this mountain as a bulwark against 
the waves of the Pacific, which they had 
forced to retire to the other side of Kashima, 
formerly an island in the sea. This tradition 
is in accordance with the fact, recently veri- 
fied by Japanese geologists, that the east coast 
of Japan has been gradually rising during 
many centuries past. In the midst of this 
region of poetry and legend our prince-scien- 
tist has established his meteorological observa- 
tory on the top of the west peak, which, with 
its two base stations, has been in active opera- 
tion since the first of January, 1902. The 
geographical coordinates of the observatory 
are: 








o = 36° 13’ N. 
A= 140° 06’ E. 
H = 870 meters a. s. 1. 


lhe main building is constructed of massive 
«wood on a solid stone foundation and is cov- 
ered with zine plates for protection from 
moisture. The building contains an instru- 
ment room, a workshop, an office and rooms 
for the staff. The observatory is perfectly 
equipped with meteorological and seismological 
apparatus of the latest designs. A few yards 
north of the building there stands a high 
tower of iron construction (11.6 meters in 
height), on the top of which an anemometer 
Prince Yamashina’s self-registering 
anemoseope, Robinson’s anemometer, Jordan’s 
sunshine recorder and Richards’s anemograph 
for the registration of the vertical component 
of the wind, are all placed on the upper plat- 
form of this tower. To the west of the main 
building stands a thermometer shelter, in 
whieh thermometers, psychrometers with Ass- 
mann’s ventilation arrangement, a hair-hygro- 
graph and a thermograph of largest model are 
kept. Under this shelter, ten earth-thermom- 
eters are buried at different depths below the 
earth’s surface, with perfect arrangements for 
the measurement of the surface and under- 
ground temperatures. 

On the roof of the main building there may 
be found a lightning rod, wind vane, self- 
registering and ordinary rain gauges and an 
anemometer. The instrument room is ele- 
gantly equipped with the best meteorological 
instruments, the more noteworthy of which 
are Richards’s barograph of largest model, 
self-registering pluviometers, anemometers, 
mountain barometers, ete. These are placed 
on stone piers. 

It is worthy of special mention that macro- 
and micro-seismographs have been installed 
on a granite pier which rests on a gigantic 
rock. One of the seismographs is the famous 
horizontal pendulum seismograph devised by 
Professor F. Omori, the illustrious seismolo- 
gist of Japan. All seismographs, including 
Gray’s conical pendulum instrument and 
Ewing’s horizontal pendulum seismograph, 
record ordinary or strong earthquake motion, 


rests. 
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but fail to give reliable records of the very 
small or slow motions accompanying earth- 
quakes and of pulsatory oscillations. Pro- 
fessor Omori has adopted the conical pen- 
dulum and has constructed a seismograph 
which can be made to give records not only 
of earthquakes, both ordinary and strong, but 
of very small or slow movements of the earth, 
accompanying earthquakes or due to distant 
earthquakes, of pulsatory oscillations and of 
slow changes of level. 

In the International Seismological Con- 
gress, which was held at Strassburg in 1901, 
Professor Omori pointed out the importance 
of seismological observations on mountains 
and high elevations. No country had as yet 
undertaken seismological observations on 
mountains as high as Mt. Tsukuba, until 
Prince Yamashina equipped his observatory 
perfectly with seismological instruments. 
Since this establishment, many seismic phe- 
nomena have been observed, the most extraor- 
dinary of- which were the horizontal move- 
ments of the earth’s crust in January, 1902. 
The horizontal motion of microseismic nature 
which was east-westwise began at 11:09 p.m. 
on the fourth of January and lasted until the 
sixth. Again a movement of the same nature 
began on the twelfth of that month and lasted 
for a few days. The seismogram given by 
Omori’s instrument shows that these move- 
ments began almost at the same hour on each 
day and ceased in the same way, and that the 
curves of oscillations are of the same nature. 
Horizontal movements of such intense char- 
acter had never been observed before; the 
most remarkable fact is that nothing was 
recorded on the lower level. 

In connection with this observatory, two 
base stations were established by Prince 
Yamashina. The first one is situated at the 
foot of the mountain, at the height of 36 
meters above sea level. The second was built 
on the east side of the mountain at the height 
of 240 meters. All the important meteorolog- 
ical elements are here observed three times 
daily, besides being self-registered. 

The personnel of the observatory consists 
of several observers and computers. As the 
positions of the director and meteorologists are 
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not yet filled, the observatory is under the 
temporary charge of Dr. T. Okada, an assist- 
ant meteorologist in the Central Meteorolog- 
ical Observatory of Tokio, and who is one of 
the ablest and most active among the young 
scientists of Japan. 

The of Mt. Tsukuba 


Meteorological Observatory by Prince Yama- 


establishment the 
shina is certainly the initiative of a perma- 
nent meteorological survey of the upper at- 
mosphere in Japan, and there can be no doubt 
but that this generosity of His Imperial High- 
ness will prove eventually to be a great con- 
tribution to cosmical physics. As above men- 
tioned, the topography of the mountain is 
peculiarly favorable to the study of meteor- 
Moreover, the 
mountain lies on the route taken by many 
eyclones, so that the observations at this ob- 


ology and its allied sciences. 


servatory will contribute as much to the study 
of atmospheric motions, as they will to the 
physies of the atmosphere in general. 

S. Tersu Tamura. 

Wasnitnoeton, D. C. 

CURRENT NOTES ON METEOROLOGY. 

MONTHLY WEATHER REVIEW. 

Tuere is much of general scientific interest 
in recent numbers of the 1905 volume of the 
Monthly Weather Review of the United States 
Weather 


ing more and more indispensable to students 


Jureau. This publication is becom- 
of meteorology, and is now well recognized as 
one of the important meteorological journals 
One feature of the Review is 
the monthly list of ‘Recent Papers Bearing on 


of the world. 
Meteorology.’ This bibliography of current 
literature would be far more useful if some 
system of listing titles were adopted other than 
that At present the articles are 
listed under the names of the different journals 


now used. 


and other publications. These names are not 
given alphabetically, and while the number of 
the volume is given, the year is not included. 
Where allotted to these 
bibliographical lists, it is much to be regretted 


so much space is 
that some more systematic, and hence more 
With 


number of the 1905 volume a new 


useful, scheme of listing is not adopted. 
the first 
list of recent publications is started, under 





SCIENCE. 





[N.S. Von. XXII. No. 552, 


the heading, ‘ Recent Additions to the Weather 
Bureau Library.’ These, it is to be noted, 
are arranged alphabetically, but the year is 
not in all cases given. 

The following papers- have appeared in re- 
cent numbers of the Review: 

No. 1, 1905, ‘ Eseape of Gases from the At- 
mosphere,’ by Dr. G. Johnstone Stoney, F.R.S., 
reprinted from the London, Edinburgh and 
Dublin Philosophical Magazine and Journal 
of Science, Vol. 7, June, 1904, 6th series, p. 
620. A subject of theoretical interest in 
meteorology, but of great uncertainty. 

‘ Meteorological Charts of the Indian Ocean,’ 
by C. F. Talman. For some years the 
Meteorological Service of India issued daily 
synoptic weather maps of the Indian monsoon 
area, for the region between 36° N. Lat. and 
12° S. Lat. It has now been decided to ex- 
tend the field of observation over the greater 
part of the South Indian Ocean, and also to 
include broad areas of the surrounding conti- 
nents and islands. This new enterprise is an 
important step towards ‘world meteorology,’ 
with suecessful long-range forecasting as the 
ultimate end in view. 

‘Apparatus for Instruction in Physics and 
Meteorology,’ by Professor C. Abbe. <A few 
well-considered suggestions as to the inad- 
visability of using expensive and complicated 
instruments in schools. Those who have seen 
teachers and scholars trying to understand 
fully the workings of some of the more com- 
plex instruments will cordially agree with 
Professor Abbe. 

No. 2, 1905, ‘A Relation between Autumnal 
Rainfall and the Yield of Wheat of the Fol- 
lowing Year,’ by W. N. Shaw, secretary of 
the Meteorological Council. Read before the 
Royal Society, February 2, 1905. The author 
finds that the dryness of the autumn is the 
dominant element in the determination of the 
yield of wheat of the following year in Great 
Britain. This is one of the few investiga- 
tions which lead to a fairly definite and direct 
relation between crop yield and the variation 
of some meteorological element. 

‘High Water in the Great Lakes,’ by Pro- 
fessor A. J. Henry. The outlook for the pres- 
ent season of navigation is not favorable to a 





oontinuation of the high water of 1904, al- 
‘hough this will probably rank as a season of 
relatively high water, especially on the upper 
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‘The Diurnal Periods of the Temperature,’ 
by Professor F. H. Bigelow. One of Pro- 
fessor Bigelow’s studies on the diurnal periods 
‘1 the lower strata of the atmosphere, in which 
le undertakes a critical discussion of the 
results obtained from balloon and kite ascen- 
sions during the past ten years. 

‘ Mathematical Theory of Ice Formation,’ 
by S. T. Tamura. A highly mathematical 
paper, Summarizing what has been done along 
this line by mathematical physicists and also 
suggesting new lines of investigation. 

‘The Fourth International Conference on 
Aerial Research, being an account of the 
meeting in St. Petersburg in September, 1904. 

‘The Meteorologia Generale of Luigi de 
Marchi” A review of de Marchi’s recent 
book, which is really a short treatise on phys- 
ical meteorology. 


NOTES. 

Ir is interesting to note the receipt of the 
First Report of the Transvaal Meteorological 
Department, containing the observations for 
July, 1903, to June, 1904, inclusive. 

ITARRow, as reported in the London Stand- 
ard of June 8, ‘has been alone among the 
publie schools in the non-registration and in 
the non-publieation of an annual series of 
weather observations.’ Recently a full equip- 
ment of meteorological apparatus, as well as a 
meteorological library, have been presented to 
the school. This should serve as an incentive 
to persons in the United States, where, in 
spite of much that is encouraging in the situa- 
tion as regard meteorological instruction, there 
is still a great deal that needs attention. 

Dr. W. J. S. Lockyer, who has been paying 
special attention to the relation between solar 
changes and weather, has recently said (Na- 
fure, June 8, 1905), in a summary of recent 
work along these lines: ‘There is * * * no 
reason why we should take a pessimistic view 
of the attempts made to solve this fascinating 
riddle of the relationship between changes of 
solar activity and the vagaries of the weather.’ 
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In the Meteorologische Zeitschrift, No. 4, 
1905, O. V. Johansson has a paper entitled 
‘Ueber den Zusammenhang der meteorolo- 
gischen Erscheinungen mit Sonnenflecken- 
perioden.’ 

Ciel et Terre, Vol. 26, 1905, No. 5, publishes 
a useful tabular summary of the temperatures 
(mean monthly) observed during recent Ant- 
arctic expeditions. This is the first summary 
of the kind which we have seen. It is accom- 
panied by some notes on meteorological phe- 
nomena observed during these different expe- 
ditions. 

The preparation of an index of weather 
maps illustrating typical conditions, as an aid 
in forecasting, is discussed by Captain W. 
Kesslitz in the Meteorologische Zeitschrift, 
1905, No. 4. 

THE actinometrical observations made by 
A. Hansky, on Mont Blanc, during 1900, are 
p. 422. Crova apparatus was employed. The 
value of 3.29 for the solar constant is given 
as probably the most accurate, on the basis of 


these observations. 
R. DeC. Warp. 


SCIENTIFIC NOTES AND NEWS. 

Dr. Nicnootas Murray Butter, president of 
Columbia University, has received the doctor- 
ate of letters from Oxford University and the 
doctorate of laws from the University of Man- 
chester. While in London Dr. Butler has 
been entertained by the chairman of the Lon- 
don County Council, the principal of London 
University, and at a banquet presided over by 
the minister of education. 

Tue University of Edinburgh has conferred 
its honorary doctorate of laws on Professor 
W. S. Halsted, surgeon in chief of the Johns 
Hopkins University of Baltimore; Professor 
I. H. Cameron, of Toronto; Professor Francis 
J. Shepherd, of Montreal, and Professor W. 
W. Keen, the Philadelphia surgeon, all of 
whom are attending the celebration of the 
quarter-centenary of the Royal College of 
Surgeons. 

Lorp KEtvin and Sir William Christie have 
been elected honorary members of the Optical 
Society. 
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Tue Society of Chemical Industry held its 
annual dinner in London on July 12, Dr. 
William H. Nichols, of New York City, pre- 
siding. Speeches were made by Lord Alver- 
stone, Professor C. F. Chandler, of Columbia 
University, Sir William Huggins and others. 
Among the Americans present were Dr. H. 
W. Wiley, of the U. S. Department of Agri- 
culture, and Professor Charles Baskerville, of 
the College of the City of New York. 

Mr. Joun Hype, chief of the Bureau of 
Statistics of the Department of Agriculture, 
has resigned. In his letter accepting the 
resignation, Secretary Wilson said: “I am 
familiar with your devotion to your work and 
with the untiring efforts you have made to 
render the bureau of the highest service to 
growers, manufacturers and consumers of 
farm products in our country, and I regret 
that failing health should compel you to bring 
your work to an end.” 

Tuer Baly gold medal of the London College 
of Physicians, which is awarded every second 
year for the most distinguished work in 
physiology, has been conferred on Professor 
Pavlov, of St. Petersburg. 

Tue Mary Kingsley medal of the Liverpool 
School of Tropical Medicine has been awarded 
to Dr. Laveran, of the Pasteur Institute, Sir 
Patrick Manson, F.R.S., and Sir D. Bruce, 
F.R.S. 

Lonpon University has awarded the Rogers 
prize of £100 to Mr. B. J. Collingwood, M.B., 
B.C., for his essay on ‘ Anesthetics, their 
Physiological and Clinical Action.’ The essay 
submitted by Dr. A. G. Levy, M.D., was highly 
commended, and the senate awarded him an 
honorarium of £50. 

Dr. Frep NEUFELD, assistant in the Berlin 
Institute for Contagious Diseases, has been 
given the title of professor. 

Dr. Barron W. Evermann, chief of the 
Division of Scientific Inquiry and ichthyol- 
ogist of the U. S. Bureau of Fisheries, has 
been appointed curator of the Division of 
Fisheries, U. S. National Museum. He still 
retains his connection with the Bureau of 
Fisheries. 
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THE commencement address of the Case 
School of Applied Science, at Cleveland, was 
delivered by Dr. George T. Moore, of the De- 
partment of Agriculture, upon ‘ The Creatio) 
and Development of Plant Industries by th: 
Government.’ 


Ir is proposed to collect a fund in memory 
of the late Professor G. B. Howes, F.R.S.. 
professor of zoology in the Royal College of 
Science, London, the fund to be used to pur- 
chase an annuity for his widow and daughter. 
Americans who wish to join in this memoria! 
may send subscriptions to Mr. Frank Crist, 
17 Throgmorton Avenue, London, E. C. 


A CORRESPONDENT writes to The Nation: “| 
have been watching for some notice in the 
Nation of the death of Dr. Washington Mat- 
thews. Among American ethnologists he 
ranked not lower than second. Without the 
horizon of genius to put him on a par with 
Bandelier, he had a distinction all his own. 
In all American history, no other one man 
has known so intimately much about any 
aboriginal tribe as Matthews did. His studies 
of the Navajo are the most exhaustive thing 
of their sort in all our anthropology. He wa- 
an extremely modest man, without the gift of 
popularity, either in his writings or in his in- 
tercourse. Of an extremely sweet and unselfish 
disposition, and much beloved by those who 
knew him, there was not a bit in him of self- 
seeking or pushing to the front. He accepted, 
with a whimsical patience, but with his eyes 
open, his latter-day function as the original 
source from which a hundred ‘ popularizers ’ 
built up notoriety for themselves, without 
credit to him. He was a real martyr—using 
that abused word without abuse—both to his 
duty as an army surgeon and his duty as a 
scientist; and the great mass of accurate and 
intimate research that he has left to us will 
always remain among the chiefs of the corner 
in our scientific edifice.” 


Sm WituiM Murr, principal of the Univer- 
sity of Edinburgh from 1885 to 1903, died on 
July 11, at the age of eighty-six years. 

Dr. THEeopor Cuieve, professor of chemistry 
at Upsala, died on June 18. 
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Dr. JoHANN HerMENEK, professor of hydro- 
yechanies at the Vienna School of Technol- 
vy, died on June 15, at the age of forty-one 
vears. 

Tue U. S. eruiser Minneapolis, conveying 
oar-Admiral Chester, superintendent of the 
Naval Observatory, and the other mem- 
hers of the American expedition which will 
observe the eclipse of the sun at Bona, Al- 
ceria, and Valencia, Spain, on August 29, 
whieh sailed from New York on July 3, ar- 
rived at Gibraltar on July 15. The auxiliary 
cruiser Dixie and the supply steamer Cesar, 
having on board the instruments and ma- 
terials for the observation stations, have also 
reached Gibraltar. 


Tue French Association for the Advance- 
ment of Seience will meet during next week 
at Cherbourg. 


Tue Royal Institute of Public Health an- 
nounces that a congress on that subject will 
be held in London from July 19 to 23, and 
that papers will be read on discussion held 
under the various sections of (A) preventive 
medicine, (B) municipal administration of 
the Education Acts, (C) child study and 
school hygiene, (D) engineering and building 
construction, (E) bacteriology and chemistry, 
(IF) veterinary hygiene, (G) tropical hygiene, 
and (H) naval and military hygiene. 

Tue American Medical Association, at its 
recent Portland meeting, adopted a resolution 
drawn up by Dr. Liston H. Montgomery, of 
Chicago, advocating the creation of a new 
cabinet position to be known as the Depart- 
ment of Public Health, the secretary of which 
is to rank with other cabinet officers. 


Tue French minister of public instruction 
has proposed a grant of 35,000 frances to en- 
large the meteorological observatory on Puy 
de Déme. 


Nature states that it learns from the Royal 
Society that as an adjunct to the Interna- 
tional Laboratory of Physiology on Monte 
ltosa_ a lower laboratory, with a hostel, has 
been established at Col d’Olen. This lower 


laboratory is mainly intended for biological 
research, but it is understood that provision 
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has also been made for the study of terrestrial 
physics and meteorology. The Royal Society 
has the permanent nomination to two posts, 
each of which includes a living room in the 
hostel, a bench in the laboratory and the use 
of apparatus; but the expenses of living and 
of special researches must be borne by the 
investigators. The laboratory is especially 
connected with the University of Turin, but 
is under the immediate direction of a com- 
mittee. 


In connection with the International Ex- 
position to be held this year at Liége, Belgium, 
under the patronage of the Belgian govern- 
ment, there will be a second session of the 
International Congress of Agricultural Educa- 
tion on July 28 and 29. 


A Reuter telegram from Paris says: The 
International Congress on Colonial Agricul- 
ture was opened on June 22, Great Britain, 
Holland, Germany, Italy, Portugal, the United 
States, Mexico and Brazil being represented. 
Various papers were read, including one by 
Mr. Webster, one of the British delegates, on 
the cultivation of tea in Ceylon. The mem- 
bers of the congress decided to form an inter- 
national committee for the study of all ques- 
tions relating to agricultural science and 
colonial industries. An organizing committee, 
with headquarters in Paris, under the chair- 
manship of M. de Lanessan, has been formed. 
In the afternoon the foreign delegates were 
received by the municipality at the Hotel de 
Ville, where a luncheon was given in their 
honor. 


The Journal of the American Medical Asso- 
ciation says: At a banquet in aid of the funds 
of the London School of Tropical Medicine, 
at which $50,000 was subscribed, Sir Patrick 
Manson gave a lucid account of the work of 
the school and sketched a plan for systematic 
and coordinated research in tropical disease 
centers. This consists in the establishment 
of colonial research laboratories in places 
where they are likely to achieve profitable re- 
sults. Already three such laboratories have 
been established—in Ceylon, at Kuala Lum- 
pur, in the federated Malay states, and in 
Hongkong. Sir Patrick Manson suggested 
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that one such laboratory should be established 
for every group of crown colonies, the di- 
rector to be in organic relation with the Lon- 
don school, but with a free hand to take up 
any special line of investigation in tropical 
diseases. The directors of these laboratories 
should be educated in their special work at the 
London School of Tropical Medicine; East 
Africa, Uganda and British Central Africa 
might form one group, the West Coast of 
Africa another, the West Indies and British 
Guiana a third, Fiji and the Pacific islands a 
fourth. Thus there would be seven labora- 
tories aftiliated with the London School of 
Tropical Medicine. Sir Patrick Manson also 
emphasized the importance of educating the 
natives in tropical hygiene. He suggested 
that tuition in the rudiments of the subject 
should be ineluded in the curriculum of 
colonial government schools, so that when the 
child grows up he may be willing to submit 
to sanitary measures. Without the coopera- 
tion of the natives it is hopeless to try to get 
any scheme, however good, carried out. <A 
necessary preliminary is the preparation of 
primers for the instruction of school teachers 
who in turn would teach children. 


Tue British postmaster-general has issued 
a notice that reads as follows: The attention 
of the postmaster-general has been drawn to 
the fact that pathological specimens are fre- 
quently sent by post by members of the med- 
ical profession and other persons in packets 
which have not been registered as required by 
the post office regulations. The postmaster- 
general desires to give notice that the trans- 
mission of such specimens is sanctioned only 
on the condition that they are handed in at a 
post office for transmission by registered letter 
post, and that they are packed in accordance 
with the regulations published in the Post 
Otice Guide. These regulations, which are 
necessary for the protection of the post office 
servants and of the public, provide that any 
deleterious liquid or substance sent by post 
must be enclosed in a receptacle hermetically 
sealed, which receptacle must itself be placed 
in a strong wooden, leathern, or metal case, 
in such a way that it can not shift about, and 
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with a sufficient quantity of some absorben| 
material (such as sawdust or cottonwool) so 
packed about the receptacle as absolutely to 
prevent any possible leakage from the packet 
in the event of damage to the receptacle. The 
packet must also be marked ‘ Fragile with 
eare. Any person who sends by post a 
deleterious liquid or substance for medical ex- 
amination or analysis otherwise than as pro- 
vided by these regulations is liable to prosecu- 
tion, even if he be a patient sending some- 
thing to his medical adviser for his opinion or 
a medical practitioner sending something to 
a laboratory or elsewhere. 


UNIVERSITY AND EDUCATIONAL NEWS. 
Tue British government will allocate £20,- 
000 a year to the new College of Technology 
at South Kensington out of the treasury 
subsidy for the maintenance of the Royal 
College of Science and the School of Mines. 
The University Review gives the following 
figures in regard to the Carnegie Trust for 
1904: The trustees during the year had for 
distribution as grants to the universities and 
for the endowment of research £59,201. In 
addition, the income of the trust included 
£50,000 to be utilized in the payment of the 
class fees of students who applied to the trust 
and satisfied the necessary conditions. For 
this purpose £46,000 was distributed. The 
figures show that out of every hundred stu- 
dents 72 at Aberdeen received fees from the 
trust, 70 at St. Andrews, 50 at Glasgow and 
39 at Edinburgh. To the general funds of 
the Scottish universities over £38,000 was 
granted, and £5,000 was distributed for the 
encouragement of research at the universities. 
Dr. H. W. Stuart, of Lake Forest Univer- 
sity, has been promoted to the chair of philos- 
ophy, vacant through the resignation of Pro- 
fessor Walter Smith on account of ill health. 
Dr. W. G. Apams, F.R.S., professor of nat- 
ural philosophy and astronomy at King’s Col- 
lege, London, is about to retire after a service 
of forty-two years. 
Proressor StepueN M. Dixon, of Dalhousie 
College, Nova Scotia, has been appointed 
professor of civil engineering at Birmingham. 





